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I. INTRODUCTION 

 

Initially, Act 167 Watershed Stormwater Management Plans were developed for the Brodhead 

Creek (1991) and the McMichaels Creek Watersheds (1988) separately. Since both plans are 

similar, new stormwater related issues are similar, and since the McMichaels Creek is a tributary 

to the Brodhead Creek, the plans were combined and updated in 2003. This Plan Update (2022) 

is for the combined Brodhead/McMichaels Creek Watershed. 

 

Section 5(a) of Act 167 requires that each watershed plan be reviewed and any necessary 

revisions be made at least every 5 years after its initial adoption. An update may occur before the 

5-year period has elapsed, should a county determine the need. 

 

Plan updates are important to maintain effective management of stormwater. Other reasons for 

updating a plan could include changes in zoning, new flooding problems, and new obstructions 

in a stream or tributary impacting flooding. Implementation issues at the local level and the 

desire by the county and municipalities to evaluate new watershed issues and management 

techniques such as groundwater recharge and water quality could also warrant a plan update. A 

plan’s standards may have to be reevaluated to manage the runoff from the additional impervious 

surfaces. 
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II. BRODHEAD CREEK AND MCMICHAELS CREEK WATERSHED 

CHARACTERISTICS 

 

A. Watershed Characteristics 

 

The Brodhead Creek and McMichaels Creek Watershed as illustrated in Figure II-1 of Appendix 

D are located in south central, central, and northeastern Monroe County and southwestern Pike 

County. 

 

The Brodhead Creek and McMichaels Creek Watershed are contained within seventeen (17) 

municipalities in Monroe County and one municipality in Pike County as follows: 

 

Barrett Township Paradise Township 

Chestnuthill Township Pocono Township 

Coolbaugh Township Price Township 

East Stroudsburg Borough Ross Township  

Greene Township (Pike County) Smithfield Township  

Hamilton Township Stroud Township 

Jackson Township Stroudsburg Borough  

Middle Smithfield Township Tobyhanna Township  

Mt. Pocono Borough Tunkhannock Township 

 

Brodhead Creek drains a watershed area of approximately one hundred seventy-two (172) square 

miles in central and northeastern Monroe County and a small section of southwestern Pike 

County. Major tributaries to Brodhead Creek include Buck Hill Creek, Griscom Creek, Leavitt 

Branch, Marshalls Creek and its tributaries, Michael Creek, Middle Branch, Mill Creek, Paradise 

Creek and its tributaries, Pine Mountain Run, Poplar Run, Rattlesnake Creek, Sambo Creek, 

Spruce Cabin Run, and Stony Run.  

 

McMichaels Creek drains a watershed area of approximately one hundred thirteen (113) square 

miles in south central Monroe County. Major tributaries to McMichaels Creek include Appenzell 

Creek, Bowers Creek, Fall Creek, Hypsy Creek, Kettle Creek, Lake Creek, Little Pocono Creek, 

Pocono Creek Sand Spring Run, and Spring Run. The Brodhead Creek and McMichaels Creek 

Watershed and major tributaries are shown in Figure II-1 of Appendix D.  

 

Large scale mapping of the watershed is available for review at the Monroe County Planning 

Commission office and available online at the Monroe County Conservation District website. 

 

The major traffic routes in the Brodhead Creek and McMichaels Creek Watershed include 

Interstate Route 80 as well as PA Routes 611, 940, 209, 33, 191, and 447. Interstate Route 80 

runs east-west through the center of the watershed. 

 

Land use in the watershed is primarily residential, especially in Jackson (central), Chestnuthill, 

and Ross Townships (southwest). There are large undeveloped areas found throughout the 

watershed. Urbanized areas are found in the Boroughs of Mount Pocono, Tobyhanna and 

Coolbaugh Townships (northwest), Pocono Township (central), Stroudsburg and East 

Stroudsburg Boroughs (southeast), and Smithfield and Stroud Townships (southeast). 

Commercial land uses have been concentrated along major arterial and collector highways such 

as Pa. State Routes 611, 940, 209, 191, and 447. 
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B. Topography 

 

The topography of the Brodhead Creek and McMichaels Creek watershed, as shown on the 

Digital Elevation Model (DEM) in Figure II-2 of Appendix D, varies significantly along its 

reach. In the upper headwaters of the Brodhead, the terrain is primarily steep with widening 

valleys. In the middle reaches of the watershed, the terrain is steep to mild in slope with U-

shaped valleys. And in the lower reaches, the terrain consists of steep to moderate slopes with 

wide to narrow valleys. The McMichaels Creek has steep to mildly sloping terrain in its 

headwaters with a widening valley. The middle reaches have a gently sloping terrain, with 

knobby hills and a wide valley. The lower reach contains steep to moderately sloping terrain with 

wide to narrow valleys. 
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C. Geology 

 

Geology plays a direct role in surface runoff in the Brodhead-McMichaels Watershed because it 

affects the soil types within the watershed through parent material breakdown.  The geology of  

the southernmost portions of both the Brodhead and McMichaels Creek watersheds consists of 

formations which include some deposits of limestone, as described below. The geologic map of 

the watershed can be found in Figure II-3 of Appendix D. Below is a description of geologic 

formations in the watershed. 

 

1. Beaverdam Run Member of Catskill Formation - Alternating olive-gray 

siltstone and sandstone; marine fossils. 

 

2. Bloomsburg Formation - Grayish-red siltstone, shale, and sandstone arranged in 

fining- upward cycles. 

 

3. Buttermilk Falls through Esopus Formation Undivided - In descending order; 

Buttermilk Falls Limestone - gray fossiliferous limestone and black chert; 

Palmerton Sandstone – massive white siliceous sandstone; Schoharie Formation - 

gray calcareous, argillaceous siltstone; Esopus Formation - gray silty shale and 

sandy siltstone. 

 

4. Duncannon Member of Catskill Formation - Grayish-red sandstone, siltstone, 

and claystone in fining-upward cycles; conglomerate occurs at base of some 

cycles. 

 

5. Long Run Member of Catskill Formation - Gray and grayish-red sandstone and 

grayish-red siltstone and claystone in fining-upward cycles. 

 

6. Long Run and Walcksville Member - Combination of Long Run and 

Walcksville Member descriptions. 

 

7. Mahantango Formation - Gray, brown, and olive shale and siltstone; marine 

fossils. Includes following members, in descending order: Tully - limestone or 

calcareous shale; Sherman Ridge, Montebello (sandstone), Fisher Ridge, 

Dalmatia, and Turkey Ridge. In south central Pennsylvania, includes Clearville, 

Frame, Chaneysville, and Gander Run Members. Characterized by coarsening-

upward cycles. 

 

8. Marcellus Formation - Black, carbonaceous shale; sparse marine fauna and 

siderite concretions. Contains local limestone ("Purcell") member. Tioga 

bentonite included at base in eastern Pennsylvania. 

 

9. Packerton Member of Catskill Formation - Greenish-gray to gray sandstone; 

some laterally persistent conglomerate beds in lower part. 

 

10. Poplar Gap Member of Catskill Formation - Gray and light-olive-gray 

sandstone conglomerate containing intermittent red beds; laterally equivalent to 

Clarks Ferry, Sawmill Run, and Berry Run Members. 

 

11. Poplar Gap and Packerton Member - Combination of Poplar Gap and 

Packerton Member descriptions. 
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12. Ridgeley Formation-Coeymans Formation Undivided - In descending order: 

Ridgeley Formation - white siliceous sandstone; Shriver Chert - gray siltstone and 

shale and dark- gray chert; Port Ewen Shale - dark-gray calcareous siltstone and 

shale; Minisink Limestone - dark-gray clayey limestone; New Scotland Formation 

- dark-gray  fossiliferous shale and clayey limestone; Coeymans Formation - gray, 

clayey to sandy limestone. 

 

13. Towamensing Member of Catskill Formation - Dominantly gray sandstone and 

some siltstone; freshwater fossils. 

 

14. Trimmers Rock Formation - Olive-gray siltstone and shale, characterized by 

graded bedding; marine fossils; some very fine grained sandstone in northeast; 

black shale of Harrell Formation at base in Susquehanna Valley. 

 

15. Walcksville Member of Catskill Formation - Greenish-gray sandstone and red 

siltstone and claystone in fining-upward cycles. 
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D. Soils (Hydrologic Soil Groups) 

 

Soil characteristics are critical elements of stormwater runoff management. Each soil type has 

unique characteristics such as depth to bedrock (i.e., soil depth), texture, and structure, which 

define the ability to infiltrate stormwater and remove runoff pollutants. The soil characteristic of 

major importance to stormwater management planning is the Hydrologic Soil Group. Hydrologic 

Soil Groups account for physical soil characteristics as well as a slope factor to give an 

indication of runoff potential. 

 

The USDA Natural Resources Conservation Service (NRCS) has established a criterion 

determining how soils will affect runoff by placing all soils into Hydrologic Soil Groups (HSGs) 

HSGs are broken down into four groups (A through D) based on infiltration rate and depth.  

 

The A soils have high infiltration rates even when thoroughly wetted and consist mainly of deep, 

well-drained to excessively drained soils with moderately fine to moderately coarse textures. The 

A soils have a high rate of water transmission and low runoff potential  

 

The B soils have moderate infiltration rates when thoroughly wetted and consist mainly of 

moderately deep or deep, moderately well or well drained soils with moderately fine to 

moderately coarse textures. The B soils have a moderate rate of water transmission.  

 

The C soils have slow infiltration rates when thoroughly wetted and consist mainly of: (1) soils 

with a layer that impedes the vertical movement of water, or (2) soils with moderately fine or 

fine textures and slow infiltration rates. The C soils have a slow rate of water transmission.  

 

The D soils have very slow infiltration rates when thoroughly wetted and consist mainly of: (1) 

clayey soils with high swelling capacity or potential, (2) soils with a high permanent water table, 

(3) soils with a claypan or clay layer at or near the surface, and (4) shallow soils over nearly 

impervious materials. The D soils have a very slow rate of water transmission and a high runoff 

potential.  

 

Hydrologic Soil Groups were mapped in the original Brodhead and McMichaels Creek 

Watershed Act 167 Plans. Soils and Hydrologic Soils Group designations for locations within the 

watershed may be obtained through the online USDA Web Soil Survey. 
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III. PREVIOUS AND CURRENT PLAN EFFORTS 

 

An Act 167 Plan was developed separately for the Brodhead Creek (1991) and McMichaels 

Creek (1988) watersheds by the Monroe County Planning Commission and combined as part of 

the 2003 update. Standards and criteria were developed and incorporated into a model municipal 

ordinance. The following is the status of municipal adoption of the 2003 Stormwater 

Management Ordinance: 

 

BRODHEAD & McMICHAELS CREEK WATERSHED ACT 167 PLAN 

 

Municipality Status 

Stroudsburg Borough Adopted 

Chestnuthill Township Adopted 

Hamilton Township Adopted 

Jackson Township Adopted 

Pocono Township Adopted 

Ross Township Adopted 

Stroud Township Adopted 

Tobyhanna Township Adopted  

Tunkhannock Township Adopted 

 

A. POCONO CREEK PILOT PROJECT 

 

Throughout the process of the Brodhead and McMichaels Creek Watershed Act 167 Stormwater 

Management Plan 2003 update, the Pocono Creek Pilot Project was concurrently being 

conducted. The Pocono Creek is a tributary of the McMichaels Creek and eventually also the 

Brodhead Creek. The Pocono Creek Study entailed developing community-based goals and 

objectives which yielded the following water resources and community goals: 

 Improve water quality 

 Preserve stream corridors and floodplains 

 Coordinate watershed planning process with other levels of government 

 Maintain existing stream flow 

 Preserve open space 

 Develop using village centers and conservation design 

 Establish an environmentally compatible economy. 

 

Four main water resource disciplines were identified to evaluate and determine targets in order to 

develop a means to achieve these goals. These four water resource related disciplines included: 

 

Water Quality 

 Maintain existing water quality where it is better than state standards 

 Improve water quality to meet state standards 

 

Stream Channel Stability 

 Maintain natural stable streams 

 Re-establish stability to unstable streams 

 

Stream Flow 

 Provide necessary stream flows to support a natural ecosystem 
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Aquatic Ecology (Macroinvertebrates) 

 Restore or maintain an optimal biological community in each management area 

 

Since the municipalities in the Pocono Creek watershed extend into the Brodhead and 

McMichaels Creek Watershed, it is safe to assume that the same concerns would be applicable to 

the Brodhead and McMichaels Creek watersheds. The Pocono Creek Plan did not specifically 

address “water quantity” or stormwater and floodplain management since the 

Brodhead/McMichaels Creek Act 167 Plan was addressing that goal. A watershed under natural 

conditions is in equilibrium, with aquatics, water quantity, stream bank erosion and 

sedimentation and stream flows typically under “stable” conditions. It is the influence of man, or 

anthropogenic changes to the land surface including regrading, impervious area, pollutant 

accumulation and washoff that alters this equilibrium. Many of the detrimental effects of these 

disturbances occur during rainstorm events. Therefore, water quantity or stormwater 

management from new development is a means to achieve many of the goals of the Pocono 

Creek study and maintain the hydrologic regime of the watershed in general. 

 

Water Quantity Management 

Manage stormwater to achieve the objectives below: 

 Minimize flooding 

 Prevent future stormwater flows from being greater than predevelopment flows 

 Manage flows to prevent accelerated stream bank erosion 

 Treat stormwater to improve the quality of the stormwater runoff 

 Recharge the groundwater to replenish groundwater supplies and stream base flow. 

 

As one can see, the objectives above can be achieved through the five-phase approach to 

stormwater management, which also achieves the four goals of the Pocono Creek Pilot Project. 

The five-phase approach to stormwater runoff is described in Section IV. 

 

Appendix D of the Model Ordinance provides management areas as defined in this study. 

 

Flood Plain and Riparian Buffer Management 

 

Floodplains and riparian buffer areas store flood waters reducing flooding downstream, allow 

sediment to settle, provide groundwater recharge, keep stream temperatures cooler, remove 

nutrients, provide important wildlife habitat, and preserve stream banks. Filling floodplains, on 

the other hand, in accordance with current flood plain ordinance criteria, not only is a detriment 

to the natural functions above, but also acts to channel the flood flow volumes and sediment 

downstream, causing increased flooding and sedimentation problems. In addition, structures and 

fill in floodplains are prone to damage. Proper stormwater management, should therefore include 

riparian and floodplain preservation. The Chesapeake Bay Riparian Handbook has identified the 

following recommended minimum buffer widths to aid in the following functions: 

 Stream bank stabilization – 40 feet  

 Water temperature moderation – 60 feet  

 Nitrogen removal – 140 feet 

 Sediment removal – 160 feet  

 Flood mitigation – 220 feet  

 Wildlife habitat – 275 feet 

 

Source: USDA Forest Service, Chesapeake Bay Riparian Handbook: A Guide for Establishing 

and maintaining Riparian Forest Buffers, June, 1998 
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B. WATERSHED PLAN ADVISORY COMMITTEE (WPAC) 

 

The current plan effort involves the updating and renewal of the Act 167 Plan to meet current 

standards. For the current effort, the Watershed Planning Advisory Committee (WPAC) for both 

watersheds was reorganized with representatives from each municipality within the two 

watersheds.  

 

A Technical Subcommittee was formed to review and revise the Plan and present the final 

document for review by the WPAC. Meetings were held throughout the planning process to 

develop an understanding of the updated criteria and to solicit input as to how these criteria can 

be best implemented within the watersheds. Input was obtained from the WPAC members as to 

how the existing ordinances were being implemented and the effectiveness of their 

implementation.  

 

An Educational Subcommittee was formed to provide community education on the Act 167 

planning and adoption process through a series of webinars, workshops and presentations. 

Subcommittee members attended and presented at the Monroe County Council of Governments 

(COG) meeting in July 2021.  

 

A summary of the WPAC meetings, and their purpose, is included on the following page. 
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Table III-1 

Formation of the Brodhead-McMichaels Watershed Plan Advisory Committee 

 

WPAC Planning Meetings 

• Committee Formation Meetings: 6/25/20, 7/24/20, 10/14/20, 11/9/20, 11/18/20, 1/29/21, 2/3/21, 2/18/21 

• WPAC Meeting dates: 2/24/21, 5/27/21, 12/9/21, TBD... 

• Form WPAC and subcommittees - 3/5/21 

• Subcommittees Meeting dates: 3/18/21, 4/15/21, 5/13/21, 6/17/21, 7/15/21, 8/12/21, 9/30/21, 10/27/21 

Technical Tract 

• Review/Audit of existing plans - In Progress 

• Draft Update Reviewed by DEP and WPAC – January 2022 

• County Public Hearing (two weeks public notice) 

•  Monroe County Commissioners Resolution to renew adoption 

• 90 Days DEP and DCED Review  

• DEP Approved plan or Revisions 

• Municipalities have six months to adopt or amend ordinances 

Municipal and Public - Educational Tract 

• Monroe County Stormwater Planning Survey- 11/23/20; sent to 1420 recipients, 85 people responded. 

• Survey 123 - Municipal hot spots -7/28/2021; sent to 73 recipients, 27 people responded.  

• Webinar Educational Series: 

 Public on Facebook - "Stormwater Takeover" Webinar Shorts - July 26-August 2, 2021; 1939 people reached 

 Municipal (Zoning and Supervisors) - Email Webinar series - July 26-August 3, 2021; 7 townships participated 

• Monroe County Council of Governments Meeting Presentation and Q/A - July 26, 2021 @10am 

• Rain Barrel Workshop - June 30, 2021 with the Brodhead Watershed Association 

• Riparian Buffer Planting / Workshop – Spring 2022, Date TBD 

• Municipal Stormwater BMP tour and Ordinance adoption Updates - Date TBD 
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IV. DRAINAGE PROBLEMS AND PROPOSED SOLUTIONS 
 
A survey questionnaire was incorporated into the 2022 Plan Renewal work plan to obtain 
municipal input on how well the current Plan is working, how it could be improved, and to 
determine areas that may necessitate reevaluation. The questionnaire is also designed to solicit 
input from each municipality relative to specific problems in the watershed, as well as for the 
need for stormwater management in their particular area. The questionnaire, along with a 
summary of the purpose of Act 167 (which includes an emphasis on Act 167 goals as they relate 
to this watershed), was distributed to municipalities, watershed groups and other agencies and 
interested individuals. These questionnaires included broad questions such as “Do you have any 
issues with overbank (stream) flooding?,” and specific questions on new problem areas and new 
needs within the watershed. An example of the questionnaire package is included as Appendix A 
of this document. 
 
Because the most important part of the Act 167 planning process is the implementation of the 
Plan, another consideration in utilizing this questionnaire strategy is to develop interest by the 
responding municipalities for the need and the desire to actively implement stormwater 
management measures within their community. A summary of the stormwater related problems 
and the identification of properties affected by flooding incidents in each municipality is an 
important expected product of this study. 
 
The overall evaluation of the municipal questionnaires which were received shows several 
occurrences of small stream flooding and stream bank erosion throughout the watershed during 
major storm events resulting in both private and public property damages. 
 
These problems are more pronounced in the more populated areas most likely due to 
encroachments onto floodplain areas and undersized culverts or bridges. A large number of these 
stormwater related problems have been traced back to uncontrolled runoff from local and 
upstream areas, inadequate culverts or bridges, and obstructions in the system that are blocking 
the natural flow of stormwater. The DEP sponsored Stroudsburg/East Stroudsburg Levee project 
aids in flood control in this area as shown in Appendix D. The management district criteria are 
consistent with maintaining design flows for which the project was designed at this location. 
 
An example of a problem stormwater hotspot area which was fixed is the Flory Pond area. East 
Stroudsburg Borough has reported flooding in the Flory Pond area. Flory Pond does not have an 
outlet; therefore, the flooding problem surrounding the pond is related to the increase in volume 
of runoff from new development as opposed to the increase in peak flow. The recharge 
requirements of this plan helped this situation, but a structural solution was needed to fix the 
problem. Pumps were installed to provide a discharge to Flory Pond to alleviate the flooding. 
 
An additional problem of major concern in this watershed relates to water quality. Runoff from 
parking lots and streets contribute non-point source pollution to the storm sewers and eventually 
the streams. Due to the residential land use in the watershed, the area experiences contamination 
caused by residential nutrient runoff as well as soil erosion and stream bank erosion. Bacteria, 
nutrients, sediments and erosion have been identified as water quality problems in the watershed. 
Water quality problems have been identified as being a result of developed land non-point source 
pollution and sediment from stream bank erosion. In addition, habitat loss and eutrophication 
have also been reported. The following list summarizes the major problems for individual 
municipalities obtained from the municipal questionnaires and demonstrates the types of 
stormwater runoff and water quality problems in the watershed as well as where they occur in the 
watershed. Figure IV-1 of Appendix D is a map of stormwater problem areas and Table IV-1 



  

12  

summarizes the problems identified in the public questionnaires. See Appendix A for a sample of 
the questionnaire used to identify these problem areas and a more detailed summary of the 
responses received with references to the locations identified in Figure IV-1. 
 
Table IV-1: Stormwater Problems by Municipality 
 
Township   Most Severe Problems 
Barrett Township   No reported problem areas 
Chestnuthill Township   Localized & Sewer/Roadway Flooding 
Coolbaugh Township   Sewer / Roadway Flooding  
East Stroudsburg Borough   Localized & Sewer/Roadway Flooding 
Greene Township (Pike County)   No reported problem areas  
Hamilton Township   Roadway Flooding 
Jackson Township   Localized Flooding 
Middle Smithfield Township   Localized Flooding 
Mt. Pocono Borough   No reported problem areas 
Paradise Township Roadway Flooding 
Pocono Township   Roadway Flooding, Stream Flooding 
Price Township   No reported problem areas 
Ross Township   No reported problem areas 
Smithfield Township   Roadway Flooding 
Stroud Township  Sewer/Roadway Flooding, Localized 

Flooding, Stream Flooding  
Stroudsburg Borough  Localized Flooding, Sewer/Roadway 

Flooding 
Tobyhanna Township   Sewer/Roadway Flooding  
Tunkhannock Township   No reported problem areas 
 
Although some of these problems are not directly related to stormwater runoff, this stormwater 
management plan will coordinate with the programs that address some of these other problems. 
 
Although the land use of the watershed has become more urbanized since the original Plan 
adoptions, the storm water management ordinance provisions to reduce post-development peak 
rates to pre-development peak rates of runoff have been implemented. The goal of the original 
Plan was to maintain the existing conditions peak flows as of the adoption of the Plan. Plan 
implementation achieves these goals, as verified in the municipal survey. Therefore an extensive 
re-evaluation of hydrologic modeling and resulting standards was not warranted. In the 2003 
plan update, the original percentage discharge requirement was modified to a Management 
District approach to address the smaller, more frequent storms that create water quality and 
stream bank erosion problems. It has been determined from WPAC input that under this update, 
the release rate concept of stormwater management was successfully being implemented and was 
not creating any problems.  
 
Stormwater management planning is critical in the areas both affected and currently unaffected 
by stormwater problems in the Brodhead Creek and McMichaels Creek watershed. For areas 
which are currently being affected, the frequency of flooding is mainly during larger storm 
events. The Act 167 Plan can significantly address future, more frequent flooding problems in 
these areas by managing runoff from newly developing areas and by providing rainfall design 
values which address changing precipitation patterns. For areas currently unaffected by 
stormwater problems, the Act 167 Plan will provide controls on future development to aid in 
preventing future stormwater runoff problems. The plan is also being updated to incorporate 
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updated guidance and design rationale (i.e. NOAA Atlas 14 Point Precipitation Frequency 
Estimates, revised PaDEP BMP manuals, etc.) to address the effects of climate change producing 
shorter duration, higher intensity storms. 
 
Any technical evaluations and revisions to standards will be performed with input from the 
advisory committee, municipal engineers committee and legal advisory committee as in regular 
plan preparations. 
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V. COMPREHENSIVE WATERSHED - WIDE WATER RESOURCES 
MANAGEMENT 
 
A. Impact of Runoff on Watersheds 
 
Stormwater runoff from developed areas has a direct influence on the quality of the Brodhead 
Creek and McMichaels Creek waters. This influence begins with the effects development have 
on the natural hydrologic cycle of the watershed. During development, trees, meadow grasses, 
open fields and agricultural areas which would have naturally intercepted or infiltrated a 
significant portion of the rainfall are cleared, graded, and compacted. Much of these natural areas 
are then covered with impervious surfaces, such as buildings or parking lots, which reduces the 
total amount of rainfall which would have infiltrated to groundwater sources under natural 
conditions. Rainfall which does not infiltrate into the subsurface is converted directly to surface 
stormwater runoff and typically conveyed quickly to a receiving body of water, such as a stream 
or lake. With this large conversion of rainfall to surface runoff, streams are required to convey 
much larger volumes and higher peak rates of runoff, which the existing drainage systems may 
not be capable of handling. This may lead to erosion and sedimentation problems which can be 
evident in downstream areas. 
 
B. Five-Phased Approach 
 
The goal of Act 167 and this Stormwater Management Plan is to encourage planning and 
management of stormwater runoff that is consistent with sound water and land use practices. In 
addition, the Act authorizes a comprehensive stormwater management program designated to 
preserve and restore flood carrying capacities of streams, preserve to the maximum extent 
practical the natural courses of stormwater runoff, preserve current cross sections of streams, and 
protect and conserve ground waters and ground-water recharge areas. Maintaining the existing 
conditions hydrologic regime in the watershed is the best means to accomplish these goals. The 
technical standards and criteria developed as a part of this task will be watershed-wide in their 
interpretation and/or application. To strive toward achieving this goal, and to address stream 
bank erosion, flooding, water quality, groundwater recharge, and stormwater management 
projects on development sites, the following five (5) objectives should be considered: 
 

1. Maintain groundwater recharge 
2. Implement non-point source pollution removal methodologies 
3. Reduce channel erosion 
4. Manage overbank flood events 
5. Manage extreme flood events 

 
These objectives can be accomplished under the following items, and are shown in Figure V-1. 
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1. Groundwater Recharge/Infiltration 
 
Recharging rainfall into the ground replenishes the groundwater that provides baseflow to 
streams, (a process that keeps streams flowing during the drier summer months), and maintains 
groundwater for drinking water purposes. As development occurs and the impervious area, 
increases, less rainfall reaches the groundwater systems and lower base flows and smaller 
groundwater supplies may result. Although detention basins can reduce the after development 
peak rate of flow to the existing conditions rate, the increased volume of runoff still gets passed 
downstream unless special provisions are designed into the basin to recharge this increase in 
runoff volume. 
 
In highly developed watersheds, it is not uncommon to see dry streams during periods of 
drought, along with severely depleted groundwater drinking supplies. Stormwater management 
measures such as porous pavement with underground infiltration beds and infiltration/recharge 
structures, or Best Management Practices (BMPs) can be designed to promote groundwater 
recharge. These measures are encouraged, and should be utilized wherever feasible. 
 
It is realized, however, that due to certain soils and topographic conditions, recharge may not be 
feasible on every site. It will be up to the design professional, therefore, to show that 
groundwater recharge cannot be physically accomplished. The infiltration criteria is therefore 
based upon a hierarchical approach, striving to achieve the maximum infiltration achievable, 
taking into account site limitations. Where infiltration is not feasible, other volume managing 
stormwater BMPs should be used such as Managed Release Concept BMPs or other BMPs 
developed to manage increased volume from development.  
 
The size of the recharge facility shall be based upon the following volume criteria: 
 
a. NRCS Curve Number equation. 
 
The NRCS runoff equation is universally accepted to predict stormwater runoff from 
precipitation events: 
 

(P-0.2S)2 
Equation. V-1.  Q = (P + 0.8S) 
 

where 
 
Equation. V-2. S = 1000/CN –10 
 
 

 Where:  Q = Runoff (inches)  
   P = Rainfall (inches) 

  S = Potential maximum retention after runoff begins (inches)  
  CN = The NRCS Curve Number 

 
Setting Q to zero in the equation above would represent zero runoff from the site. Solving the 
equation above for P, while holding Q equal to zero, would provide an equation that represents 
the rainfall volume that would infiltrate from a site with a particular (or composite) CN under 
existing conditions. This equation would take the form: 
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For zero runoff: P = I (Infiltration) (in) = (200 / CN) – 2 Eqn. V-3  
 
Where: CN = the existing condition curve number of the land area that will be converted to 
impervious surface. This equation can be displayed graphically as shown in Figure V-2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure V-2. Infiltration requirement based upon NRCS Curve Number. 

 
 
To apply the above procedure, the infiltration requirement would be determined by finding 
where the existing condition CN intersects the curve. The goal then, is to maintain the natural 
existing hydrologic regime of a site by recharging that portion of rainwater that recharges under 
existing conditions. Therefore multiplying the infiltration requirement (I) by the site area would 
be the site’s required recharge or runoff capture volume, Rev. 
 
In most cases, existing sites may have varying land uses and hydrologic soil groups (HSG). 
Obtaining a composite CN for the existing site conditions, and then obtaining the infiltration 
requirement, is not the proper way of determining the required recharge. One must determine the 
infiltration requirement for each unique land use/hydrologic soil group individually and then sum 
the infiltration values determined to obtain the recharge volume as shown in the example on the 
following page: 
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Figure V-3. Hypothetical Undeveloped Site: 
 
From Equation V-3, or Figure V-2, the required infiltration (I) can be obtained:  

1.  I = 1.44 in. x 2 Ac. x 1 ft./12in.  = 0.24 Ac-ft. 
2.    I = 0.82 in.  x 4 Ac. x 1 ft./12in.   = 0.27 Ac-ft. 
3.    I = 1.33 in.  x 1 Ac. x 1 ft./12in.   = 0.11 Ac-ft. 
4.  I = 0.74 in. x 2 Ac. x 1 ft./12in.  = 0.12 Ac-ft.  
     Rev = Total required recharge = 0.74 Ac-ft. 

 
This process also advocates that the more permeable soils (HSG A and B), where the most 
rainfall would recharge the groundwater, be maintained in their natural condition. It is 
advantageous to develop on the less permeable soils (C and D) and keep the more permeable 
soils (A and B) as the recharge areas. If one were to run through the calculations, one would find 
that developing on or disturbing the permeable soils would require a lot more recharge volume 
than the other way around. This process therefore promotes the preservation of recharge areas. 
 
b. Inability to Meet NRCS Curve Number Goals. Application of the Water Budget 

Approach. 
 
It has been determined that infiltrating 0.6 inches of runoff from the impervious areas will aid in 
maintaining the hydrologic regime of the watershed. If the goals of Section a above cannot be 
achieved, then 0.6 inches of rainfall shall be infiltrated from all impervious areas, up to an 
existing conditions site conditions curve number of 77. Above a curve number of 77, Equation 
V-3 or the curve in Figure V-2 should be used to determine the infiltration requirement. 
 
The requirements for recharge are applied to all disturbed areas, even if they are ultimately to be 
an undeveloped land use such as grass areas, since studies have found that compaction of the 
soils during disturbance reduces their infiltrative capacity. 
 
c. Where an NPDES permit for stormwater discharges associated with construction 

activities is required, the volume control requirement of that permit should be met 
unless the volume control requirement in this plan is greater.  

 
2. Water Quality 
 
Pollutants accumulate on impervious surfaces between rainfall events or during dry weather. 
Pollutant concentrations in runoff from developed land therefore, tend to be greatest at the 
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beginning of the storm event, a phenomenon commonly known as the first flush. It has also been 
found that eighty to ninety percent of rainfall events are one inch of rainfall or less, storms that 
essentially simulate this “first flush”. The majority of the non-point source pollutants, therefore, 
are being washed into streams during the smaller storms. Capturing this first flush and/or smaller 
storms will allow the stormwater to be detained and will allow pollutants to settle, thus allowing 
a “cleaner” outflow. 
 
a. Buffers: Maintaining or restoring natural buffers has many storm water related benefits 

including aiding in groundwater recharge, improving water quality of runoff and 
protecting streambanks from erosion. A listing of 20 benefits of buffers is shown in Table 
V-1. Buffer requirements are therefore incorporated into the Ordinance. 

 

 
1. Reduce watershed impervious area by 5%. 
2. Maintain distance from impervious cover. 
3. Reduce small drainage problems and complaints. 
4. Stream "right-of-way" allows for lateral movement. 
5. Effective flood control. 
6. Protection from streambank erosion. 
7. Increase property values. 
8. Increased pollutant removal. 
9. Foundation for present or future greenways. 
10. Provide food and habitat for wildlife. 
11. Mitigate stream warming. 
12. Protection of associated wetlands. 
13. Prevent disturbance to steep slopes. 
14. Preserve important terrestrial habitat. 
15. Corridors for conservation. 
16. Essential habitat for amphibians. 
17. Fewer barriers to fish migration. 
18. Discourage excessive storm drain enclosures/channel hardening. 
19. Provide space for stormwater ponds. 
20. Allowance for future restoration. 

 
b. Water Quality Requirements - In addition to the performance standards and design 

criteria requirements of Article III of the Model Ordinance, the land developer SHALL 
comply with the following water quality requirements of this Article unless otherwise 
exempted by provisions of this Ordinance. 

 
For the water quality volume (WQv), the objective is to detain the proposed conditions 2- 
year, 24-hour design storm to the existing conditions 1-year flow using the SCS Type II 
distribution. Additionally, provisions shall be made such as adding a small orifice at the 
bottom of the outlet structure so that the proposed conditions 1-year storm takes a 
minimum of 24 hours to drain from the facility from a point where the maximum volume 
of water from the 1-year storm is captured (i.e., the maximum water surface elevation is 
achieved in the facility. At the same time, the objective is not to attenuate the larger 
storms. This can be accomplished by configuration of the outlet structure not to control 
the larger storms, or by a bypass or channel to divert only the 2-year flood into the basin 

TABLE V-1 
Twenty Benefits of Buffers 
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or divert flows in excess of the 2-year storm away from the basin with the larger flows 
going to a storm water quantity control facility. Release of water can begin at the start of 
the storm (i.e., the invert of the water quality orifice is at the invert of the facility). The 
design of the facility shall consider and minimize the chances of clogging and 
sedimentation potential. Orifices smaller than 3 inches diameter are not recommended. 
However, if the Design Engineer can provide proof that the smaller orifices are protected 
from clogging by use of trash racks, etc., smaller orifices may be permitted. 

 
Where an NPDES permit for stormwater discharges associated with construction 
activities is required, the water quality requirements of that permit should be used.  

 
c. Innovative Design - To accomplish the water quality objectives, the land developer MAY 

submit original and innovative designs to the Municipal Engineer for review and 
approval. Such designs may achieve the water quality objectives through a combination 
of BMPs (Best Management Practices). 

 
d. BMP Selection - In selecting the appropriate BMPs or combinations thereof, the land 

developer SHALL consider the following: 
 

1. Total contributing area. 
2. Permeability and infiltration rate of the site soils. 
3. Renovative capacity of the soils 
4. Slope and depth to bedrock. 
5. Seasonal high water table. 
6. Proximity to building foundations and well heads. 
7. Erodibility of soils. 
8. Land availability and configuration of the topography. 
9. Peak discharge and required volume control. 
10. Stream bank erosion. 
11. Efficiency of the BMPs to mitigate potential water quality problems. 
12. The volume of runoff that will be effectively treated. 
13. The nature of the pollutant being removed. 
14. Maintenance requirements.  
15. Creation/protection of aquatic and wildlife habitat. 
16. Recreational value. 
17. Enhancement of aesthetic and property value. 

 
3. Stream Bank Erosion 
 
As storm flows increase, the velocities in streams also increase, thus exacerbating stream bank 
erosion problems. Stream bank full flow has been found to equate to approximately a 1.5- to 2- 
year storm. Theoretically, stream flows kept to near the one-year storm flow would minimize 
stream bank erosion. Detaining the smaller, more frequent events, where feasible, would 
therefore minimize the number of storms causing stream bank erosion. 
 
Applying the water quality criteria above will also help the stream bank erosion problem. Thus, 
detaining the 2-year proposed conditions storm to the one-year existing conditions storm and 
detaining the 1-year proposed conditions storm a minimum of 24 hours would minimize the 
number of storms causing stream bank erosion. This is the same management criterion that has 
been recognized to also improve the water quality of stormwater runoff. 
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4. Overbank Events 
 
Flooding and stormwater problems are caused by excess stormwater quantity. Storm events 
which result in water exceeding the natural bank of a stream are termed as “Overbank” events 
and are typically defined as an expected frequency of occurrence. Based upon the realization that 
most bankfull events occur at approximately the 1.5- to 2- year event, events greater than the 2- 
year storm generally result in overbank flooding. These “overbank” events typically range from 
the 2- year to 10- year events. Management of these “overbank” events requires a detailed 
knowledge of the interrelationship between all contributing areas of a watershed. Analysis of 
peak runoff, timing of runoff, and duration of runoff from the various areas of a watershed is 
critical for establishing this criteria. The result of this analysis is the Management District 
Concept, discussed below. 
 
5. Extreme Events 
 
“Extreme” flooding events are separated from “overbank” flooding events by the severity of 
damage which is incurred. Typically, events such as the 25-, 50- and 100- year events are labeled 
as “extreme” events. 
 
While some overbank and extreme flooding events are inevitable, the goal is to control the 
frequency of occurrence for such events such that the level of overbank flooding is the same over 
time, so that damages to existing infrastructure are not exacerbated by upstream development. 
Therefore, different management criteria are given for these “overbank” and “extreme” event 
floods. It must be recognized that there is a difference between the meanings of “storm” and 
“flood” when considering 5-year storms and 5-year floods. Although a certain quantity of rain 
may classify a rainfall event as a 5-year storm, this does not mean that same amount of rain will 
result in a 5-year flood. For example, if the event would occur during a drought, a 5-year storm 
may result in only a 2-year flood because of the capacity of the soil and ground to absorb water. 
However, if the same event occurred on top of a snow melt, then a 10-year flood may occur 
because of the extra water volume present in the melting snow. Similarly, the term “5-year 
flood" does not mean that this event will occur once every five years. Nor does it mean that once 
a 5-year event occurs, it will be another five years until that event may occur again. A 5-year 
event refers to the probability that the event will occur in any given year, which is the inverse of 
the frequency event. Therefore, a 5-year event has a 20% probability of occurring in any given 
year. 
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C. Management District Concept (Overbank and Extreme Event) 
 
The original Act 167 plans for the Brodhead and McMichaels Creek watersheds were based upon 
the release rate concept where each subarea of the watershed was assigned a release rate (as a 
percent value). For any development scenario, the post development runoff rate must meet a 
percent (release rate) of the pre development runoff rate. These release rates were developed by 
analyzing the individual subarea contribution to the overall watershed runoff. The Management 
District concept uses the same idea as the release rate concept; however, it displays the final 
criteria by grouping subareas into “Management Districts” rather than assigning a release rate to 
each individual subarea. Each Management District contains specific criteria which are to be met 
in order to address “overbank” and “extreme” design events. 
 
Figure V-4 shows a simplified version of how various subarea hydrographs would contribute to 
the peak flow at a particular point of interest (POI). As can be seen from Figure V-4, hydrograph 
"A" peaks after the point of interest hydrograph. In this case, standard detention or reducing post 
development flows to existing conditions rates would attenuate the flows past A's peak, but 
would minimally influence the peak of the POI. A development site in subarea B would 
contribute flow at a time between the start and end of that subarea's hydrograph. Standard 
detention would attenuate flow to a point where it is increasing flow at the POI; therefore, 
stormwater management controls would need to reduce the outflow to a higher frequency 
(smaller) storm. Flows in subarea C enter and exit the stream system before the peak flow 
occurred at the POI; therefore, if possible, it would be advantageous not to detain these flows. 
Subareas A, B, and C on the sample would fall into districts A, B, and C respectively as shown 
on the map in Appendix D of the Model Ordinance and Figure V-5 of Appendix D in the 2022 
plan renewal. Development of the design storm criteria was based upon downstream obstruction 
capacities and problem areas identified in the study, as well as the overall goal of maintaining the 
existing condition flow at all points in the watershed in the future. 

 
Figure V-4 

Relative Timing of Subwatershed Hydrographs 

 
 

In performing the tasks for the Brodhead / McMichaels Creek Watershed Plan under Act 167, a 
major goal was to determine where in the watershed stormwater detention was appropriate for 
new development and, just as importantly, where detention was not appropriate. It was also 
important to determine to what extent stormwater detention would be required in individual 
subareas as described above. In Table V-2, the peak rate of proposed conditions runoff would 
have to be reduced to the peak rate of existing conditions runoff for the design storms specified 
below. Individual subareas would fall into one of four districts: 
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Table V-2: Management District Peak Rate Requirements 
 

District  Proposed conditions (reduce to) Existing conditions 
A  2 – year  1 – year 

  5 – year  5 – year 
  10 – year  10 – year 
  25 – year  25 – year 
  50- year  50- year 
  100-year  100-year 
     

B-1  2 – year  1- year 
  5 – year  2 – year 
  10 – year  5 – year 
  25 – year  10 – year 
  50- year  25- year 
  100-year  100-year 
     

B-2  2 – year  1- year 
  5 – year  2 – year 
  25 – year  5 – year 
  50- year  10- year 
  100 – year  50 – year 
     
B-3  50- year  10- year 

  100 – year  50 – year 
     

C  Provisional Direct Discharge District - Development sites which can 
discharge directly to the main channel or major tributaries or indirectly to 
the main channel through an existing stormwater drainage system (i.e., 
storm sewer or tributary) which meets the "Downstream Hydraulic 
Capacity Analysis" in Section 305.H and is shown by the design 
professional to not cause a downstream problem, may allow an 
increase in flow as long as no downstream harm is demonstrated. 
However, sites in District C shall comply with the criteria for Water 
Quality and Streambank Erosion (Ordinance Section 303); and 
Groundwater Recharge (Ordinance Section 304). If the proposed 
conditions runoff is intended to be conveyed by an existing stormwater 
drainage system to the main channel, assurance must be provided that 
such system has adequate capacity to convey the increased peak flows 
or will be provided with improvements to furnish the required 
capacity. When adequate capacity of the downstream system does not 
exist and will not be provided through improvements, the proposed 
conditions peak rate of runoff must be controlled to the existing conditions 
peak rate as required in District A provisions (i.e.10-year proposed 
conditions flows to 10 year existing conditions flows) for the specified 
design storms. Note: Section numbers provided herein refer to the 
Model Ordinance Sections 

 
As in District C, development in those subareas designated on Appendix D of the Model 
Ordinance must convey the generated stormwater runoff to a stream or watercourse in a safe 
manner. The conveyance must manage the quantity, velocity and direction of resulting 
stormwater runoff in a manner that adequately protects health and property from possible 
injury pursuant to Act 167, does not overtax existing conditions drainage facilities and does 
not cause erosion or sedimentation. Anyone who proposes no detention must comply with 
Section 305G, and H of the Model Ordinance. Acceptable velocities shall be based upon criteria 
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contained in the DEP "Erosion and Sediment Pollution Control Program Manual". A proposed 
flow that is greater than the existing flow can only be released if it would not aggravate a 
significant obstruction or existing problem area or overload existing storm sewer networks. 
If this condition could not be satisfied, proper stormwater management, obstruction replacement 
or standard detention would be required. Additionally, any flow from the 50-year storm not 
carried by downstream drainage facilities must be addressed and where necessary, additional 
controls must be installed to assure collection of this water by control facilities where required 
by the stormwater design. 
 
When discharging peak flows greater than the existing peak flow rates, proper analysis of 
channel capacity downstream of a development site is essential to insure that the discharge 
is not creating any new problem areas or aggravating existing drainage problem areas. The 
analysis must include the assumption of complete build-out of the tributary areas to the channel 
being evaluated based upon the most current zoning requirements. The analysis must also 
analyze the future conditions assuming that stormwater detention on development sites is not 
implemented. In addition, stormwater control measures consistent with the Plan must be assumed 
in analyzing projected development upstream of the point of evaluation. 
 
Stream channels, watercourses or other conveyance facilities may be improved to meet the above 
requirements and alleviate existing capacity deficiencies as long as local, state, and federal 
requirements are met and the applicable permits obtained. Any facilities that are subject to 
Chapter 105 criteria must be designed to be consistent with Chapter 105. 
 
Culverts, bridges, stream enclosures or any other facilities must meet the criteria outlined in DEP 
Chapter 105 Rules & Regulations. Such facilities shall allow an unimpeded flow to be conveyed. 
 
Table V-3 provides a process to accomplish the required standards and criteria, on a priority 
basis, looking at means other than detention to promote recharge, improve water quality and 
prevent streambank erosion and to reduce proposed conditions peak flows to the required 
existing conditions rate. 
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1. Maximize use of Nonstructural Stormwater Management BMPs  

• Minimize disturbance of natural features 
• Minimize grading 
• Minimize impervious surfaces, consider pervious surfaces 
• Break up large impervious surfaces 

2. Satisfy water quality and streambank erosion requirements 
• Apply BMPs near the source of the runoff 

3. Satisfy groundwater recharge (infiltration) / Volume reduction objective 
4. Satisfy the runoff peak attenuation objective considering all measures other than 

detention basins. 
5. After satisfying the above requirements, incorporate dual purpose detention measures, if 

necessary, to attenuate peaks. Dual purpose detention is recommended, e.g., recycling 
water, wetlands basins, water storage for fire flow, etc. 

6. Maximize Nonstructural Stormwater Management Alternatives 
• Minimize disturbance of natural features 
• Minimize grading 
• Minimize impervious surfaces, consider pervious surfaces 
• Break up large impervious surfaces 

7. Satisfy Groundwater recharge (infiltration) objective 
8. Evaluate needs for treating runoff (water quality objective) 

• Apply BMPs near the source of the runoff 
9. Satisfy the runoff peak attenuation objective considering all measures other than 

detention basins. 
10. After satisfying the above requirements, incorporate dual purpose detention measures if 

necessary to attenuate peaks. Dual purpose detention is recommended (e.g. recycling 
water, wetlands basins, water storage for fire, etc.) 

 
The required standards and criteria developed are summarized in Table V-4 while recommended 
standards and criteria can be found in Table V-5. The ultimate goal would be to match the 
existing conditions hydrograph, not just the existing conditions peak. Nonstructural stormwater 
management measures (or open space planning) should be evaluated to help achieve this goal. 
Section V of Pennsylvania's PaDEP BMP Manual should also be consulted to achieve these 
goals. 
 

TABLE V-3 
Process to Achieve the Standards and Criteria in 

Order of Required Consideration 
(Ultimate Goal - Match Existing Conditions) 
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TABLE V-4  
Required Criteria & Standards 

 
REQUIRED STANDARD BENEFIT 

Stormwater Management 
A, B, and C Management Districts No increase in runoff on a watershed 

wide basis, stormwater attenuation. 
 

Calculations Methodology 
Parameters must be obtained from the 
Model Ordinance. 

 
Existing Storm Sewers or Culverts 
Discharge into existing storm sewer 
networks or culverts will be based on 
system capacity or design storm(s), 
whichever is more restrictive. 

 
Calculations for consistent stormwater 
management. 

 

Preserve sewer/culvert capacity thereby 
reducing Operation and Maintenance and 
replacement costs. 

 
Discharge of Accelerated Runoff 
Only excess accelerated stormwater runoff 
(after all criteria has been met) shall be 
safely discharged into existing conditions 
drainage patterns and storm sewers without 
adversely affecting properties or causing 
channel scouring and erosion. 

Inappropriate Outlets 
If outlet from stormwater conveyance 
systems from a development site to a 
stream, tributary, stabilized channel, or 
storm sewer is not possible, runoff shall be 
collected in a BMP and discharged at a 
non-erosive rate. Outlets discharging onto 
adjacent property owner(s)' properties must 
have appropriate easements for said 
discharge. Where an NPDES permit for 
stormwater discharges associated with 
construction activities is required, Refer to 
the DEP Guidance Document titled “Off-
Site Discharges of Stormwater to Areas 
that are not Surface Waters”, as amended, 
and the DEP FAQ titled “Chapter 102 Off-
Site Discharges of Stormwater to Non-
Surface Waters”, as amended.  

District C 
Those areas designated in Appendix D of 
the Model Ordinance as being in District C 
shall safely discharge runoff directly into 
an existing conditions conveyance system 
with no detention or attenuation of greater 
than the 5-year storm, if the system has the 
capacity. 

 
Safe conveyance, continued surface and 
groundwater quality, flow attenuation. 

 
 
 
 
 

Safe conveyance, continued surface and 
groundwater quality, flow attenuation. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Allows excess runoff to exit watershed 
system prior to peak while still meeting 
water quality and groundwater recharge 
goals. 
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TABLE V-4 (cont.) 
Required Criteria & Standards 

 
REQUIRED STANDARD  BENEFIT 

Wetlands 
Network with regulatory agencies   Infiltration, surface and groundwater 
involvement within wetland areas. recharge, stream baseflow, water quality, 
 flow attenuation, detention. 
 
Recharge/Infiltration/Retention 
All development proposed conditions 
should investigate the implementation of 
infiltration or retention structures for the 
stormwater control measures as opposed to 
surface detention (in all Hydrologic Soils 
Groups). This also pertains to the portions 
of the watershed that have storm sewers. 
Recharge structures installed prior to 
tapping into the storm sewers are 
recommended where soils and physical 
conditions permit. Impacts on subsurface 
mine pools and Karst areas should be 
evaluated before recommending this type of 
practice. 

Water Quality 
Provide adequate storage and treatment 
facilities necessary to capture and treat the 
Water Quality Volume (WQv). 

Groundwater/stream baseflow 
recharge, flow attenuation. 

 
 
 
 
 
 
 
 
 
 
 

Allows pollutants to settle thus providing 
improved water quality. 
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TABLE V-5  
Recommended Criteria & Standards 

 
RECOMMENDED STANDARD 

 
Erosion and Sediment Pollution Control 
Network with administrative and regulatory 
agencies involvement with earth disturbance 
sites. 

Floodplains 
Those floodplains in which the floodplain 
stores water shall not be filled nor covered 
with impervious surface which may reduce the 
storage capacity. Floodplains should be 
vegetated with native plants where possible. 

 
Roof Drains, Residential/Commercial 
Prevent all roof drains from discharging into 
storm sewers, roadside ditches or channels. 
Discharge to lawn, recharge basin or storage 
facilities for re-use. 

Pervious Surfaces 
The use of pervious materials will be 
encouraged for parking surfaces and 
sidewalks. Compaction of soils is discouraged 
and natural undisturbed is encouraged in order 
to keep open space pervious.  Aquifer 
recharge beds are encouraged. 

Structures 
Concentrate on locating facilities within 
areas conducive to recharge and accommodate 
recharge to meet management district 
requirements. No stormwater structures are 
allowed in floodplains that would reduce the 
storage volume. 

Steep Slopes 
Regulate activities in critical slope areas 
where management of stormwater by structure 
is inappropriate. Slopes should be vegetated 
with native vegetation. 

Stream Bank Protection 
Reduce 2-year proposed conditions flow to 1- 
year existing conditions flow. 
 
Green Roof 
Construct rooftop gardens 

BENEFIT 
 

Infiltration, structure integrity, surface 
water quality, safe conveyance, stream, 
culvert, and channel capacity. 

 
 

Natural stormwater detention/flood 
control downstream. 

 
 
 
 

Promotes infiltration, flow attenuation 
and increases runoff time of 
concentration. 

 

Infiltration, groundwater recharge. 
 
 
 
 
 
 

Infiltration, groundwater recharge, stream 
baseflow. 

 
 
 
 
 

Stream base flow, flow attenuation, 
conveyance integrity, surface water 
quality. 

 
 

Reduces the number of erosive storms 
thereby reducing stream bank erosion.  
 
Flow attenuation and small storm 
retention 
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The references in the Reference Section of this Plan should be consulted to aid the design 
engineer in BMP selection and design.  Riparian buffer width that is recommended is 150 feet of 
a vegetative mix measured from the top of bank on both sides of the stream. 
 
Note: See the Model Ordinance for standards that are more detailed and criteria. 
 
D. Alternative Runoff Control Techniques 
 
Some runoff control techniques are "structural" stormwater management controls meaning that 
they are physical facilities for runoff abatement. Others are "non-structural" controls, referring to 
land use management techniques geared toward minimizing storm runoff impacts through 
control of the type and extent of new development throughout the study area. The Brodhead 
Creek and McMichaels Creek Watershed Stormwater Management Plan is based on the 
assumption that new development of various types will occur throughout the study area (except 
as regulated by floodplain regulations) and that structural controls will be required to minimize 
the runoff implications of the new development. 
 

1. Nonstructural Runoff Controls - Non-structural methods of controlling 
stormwater runoff quantity and quality, such as innovative site planning, 
impervious area and grading reduction, protection of natural depression areas, 
temporary ponding on site and other techniques are recommended. Non-structural 
BMPs are increasingly recognized as a critical feature of stormwater BMP plans, 
particularly with respect to site design. In most cases, non-structural BMPs shall 
be combined with structural BMPs to meet all stormwater requirements. The key 
benefit of non-structural BMPs is that they can reduce the generation of 
stormwater from the site; thereby reducing the size and cost of structural BMPs. 
In addition, they can provide partial removal of many pollutants. The non-
structural BMPs have been classified into broad categories including, but not 
limited to: 

 
• Natural area conservation 
• Limiting disturbed areas 
• Conservation design 

 
A more detailed discussion on nonstructural Stormwater BMPs can be found in Table V-6 and 
the PaDEP BMP Manual. 
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Table V-6 
Nonstructural Storm Water Best Management Practices 

 
Nonstructural 
Stormwater Measure 

Description 

Natural Area 
Conservation 

Conservation of natural areas such as forest, wetlands, or other 
sensitive areas in a protected easement thereby retaining 
their existing conditions hydrologic and water quality 
characteristics. 

Disconnection of 
Rooftop Runoff 

Rooftop runoff is disconnected and then directed over a 
undisturbed area where it may either infiltrate into the soil or 
filter over it. This is typically obtained by grading the site to 
promote overland flow or by providing bioretention on single-
family residential lots. 

Disconnection of 
Non-Rooftop 
Runoff 

Disconnect surface impervious cover by directing it to 
undisturbed areas where it is either infiltrated or filtered 
through the soil 

 
Stream Buffer 

Stream buffers effectively treat stormwater runoff. Effective 
treatment constitutes capturing runoff from pervious and 
impervious areas adjacent to the buffer and treating the runoff 
through overland flow across a undisturbed grass or forested 
area. 

Grass Channel 
(Open Section Roads) 

Open grass channels are used to reduce the volume of runoff 
and pollutants during smaller storms. 

Environmentally 
Sensitive Rural 
Development 

Environmental site design techniques are applied to low 
density or rural residential development. 

 
 

2. Structural Runoff Controls - Structural controls for managing storm runoff can be 
categorized as either volume controls or rate controls. Volume controls are 
designed to prevent a certain amount of the total rainfall from becoming runoff by 
providing an opportunity for the rainfall to infiltrate into the ground. Greater 
opportunity for infiltration can be provided by minimizing the amount of 
impervious cover associated with development, by draining impervious areas over 
undisturbed areas or into specific infiltration devices, and by using grassed swales 
or channels to convey runoff in lieu of storm sewer systems. Rate controls are 
designed to regulate the peak discharge of runoff by providing temporary storage 
of runoff which otherwise would leave the site at an unacceptable peak value. 
Rate controls, much more so than volume controls, are adaptable to regional 
considerations for controlling much larger watershed areas than one development 
site. 
a. Innovative BMPs - The use of traditional and innovative Best Management 

Practices (BMPs) is encouraged to meet the recharge, water quality and 
quantity criteria established in this Plan. The Pennsylvania Handbook of 
Best Management Practices for Developing Areas prepared by the 
Pennsylvania Association of Conservation Districts, Inc., Spring, 1998, 
BMP Manuals referenced in or the PA PCSM BMP manual as revised and 
amended , should be used to design and maintenance of these 
practices/facilities. 
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b. Temperature Sensitive BMPs – Runoff from blacktop during hot summer 

months can provide a “slug” of warm water into the streams, which could 
affect trout nd other orgnisms in the stream. Therefore, the temperature and 
quality of water and streams shall be maintained through the use of 
temperature sensitive BMPs and stormwater conveyance systems. 
Temperature sensitive BMPs are simply those BMPs which help reduce the 
temperature of the discharge of the BMP, typically by shading or by 
providing temporary underground storage. A list of some temperature 
sensitive BMPs and the source for further information on them can be 
found in Table V-7. 

 
TABLE V-7 

Temperature Sensitive BMPs 
To minimize temperature increases caused by new  

development in watersheds Stormwater BMP designs should: 
• Provide shading for pools and channels (particularly south side) 
• Maintain existing forested buffers 
• Bypass available baseflow and/or springflow 
• Utilize underground storage where possible 
• Utilize recharge 

 
c. Quantity Control - Post development runoff from a site must not exceed the 

applicable existing conditions rate applied to the subwatershed where the 
site is located. This runoff control can be obtained in a number of different 
ways. The following Tables V-8 through V-10 indicate an overview of 
general measures that can be applied to reduce or delay stormwater runoff 
as well as the advantages and disadvantages for several types of runoff 
control measures. The applicant must select the technique that is the most 
appropriate to the type of project and physical characteristics of the site. 
Best Management Practices can be utilized to manage water quality, 
ground water, recharge, streambank erosion and quantity (peak and 
volume).The runoff control(s) most applicable to a development site may 
vary widely depending upon site characteristics such as: 
- Type of development proposed 
- Soil characteristics (hydrologic soil group, etc.) 
- Subsurface conditions (high water table, bedrock, etc.) 
- Topography (steepness of slope, etc.) 
- Existing drainage patterns 
- Economics 
- Advantages and disadvantages of each technique 
- Applicable performance standard 

 
Table V-8 provides various on-site stormwater control methods while Table V-9 explains the 
advantages and disadvantages of various on-site stormwater control methods. Table V-10 
explains the suitability of control measures in the Brodhead and McMichaels Creek watershed. 
  



  

32  

TABLE V-8 
Various On-Site Stormwater Control Methods 

 

AREA REDUCING RUNOFF DELAYING RUNOFF 

Large Flat Roof 1. Cistern storage. 
2. Rooftop gardens. 
3. Pool storage or fountain 

storage. 

1. Ponding on roof by 
constricted downspouts. 

Parking Lots 1. Porous pavement. 
a. Gravel parking lots. 
b. Porous or punctured 

2. Concrete vaults and cisterns 
beneath parking lots in high 
value areas. 

3. Vegetated ponding areas 
around parking lots. 

4. Gravel trenches. 

1. Grassy strips on parking 
lots. 

2. Grassed waterways 
draining parking lot. 

3. Ponding and detention 
a. Rippled pavement 
b. Depressions 
c. Basins 

Residential 1. Cisterns for individual 
homes or groups of 
homes. 

2. Gravel driveways 
(porous). 

3. Contoured landscape. 
4. Groundwater recharge: 

a. Perforated pipe 
b. Gravel (sand) 
c. Trench 
d. Porous pipe 
e. Dry wells 

5. Vegetated depressions. 

1. Reservoir of detention 
basin. 

2. Planting a high delaying 
grass (high roughness). 

3. Gravel driveways. 
4. Grassy gutters or channels. 
5. Increased length of 

travel of runoff by 
means of gutters, 
diversions, etc. 

General 1. Gravel alleys. 
2. Porous sidewalks. 
3. Mulched planters. 

1. Gravel alleys. 

 

Source: Urban Hydrology for Small Watershed. Technical Release No. 55. 
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TABLE V-9 
Advantages and 

Limitations of Various 
On-Site Stormwater 

Control Methods 
 

MEASURE ADVANTAGES LIMITATIONS 
1. Bioretention Facility 1. If designed properly, has 

shown ability to remove 
significant amounts of dissolved 
heavy metals, phosphorous, TSS, 
and fine sediments. 
2. Requires relatively little 
engineering design in comparison 
to other stormwater management 
facilities (e.g. sand filters). 
3. Provides groundwater recharge 
when the runoff is allowed to 
infiltrate into the subsurface. 
4. Enhances the appearance of 
parking lots and provides shade 
and wind breaks, absorbs noise, 
and improves an area’s 
landscape. 
5. Maintenance on a bioretention 
facility is limited to the removal 
of leaves from the bioretention 
area each fall. 
6. The vegetation recommended 
for use in bioretention facilities is 
generally hardier than the species 
typically used in parking lot 
landscapes. This is a particular 
advantage in urban areas where 
plants often fare poorly due to 
poor soils and air pollution. 

1. Low removal of nitrates. 
2. Not applicable on steep, 
unstable slopes or landslide areas 
(slopes greater than 20 percent). 
3. Requires relatively large areas. 
4. Not appropriate at locations 
where the water table is within 6 
feet of the ground surface and 
where the surrounding soil 
stratum is unstable. 
5. Clogging may be a problem, 
particularly if the BMP receives 
runoff with high sediment loads. 

2. Catch Basin Inserts 1. Provides moderate removal of 
larger particles and debris as 
pretreatment. 
2. Low installation costs. 
3. Units can be installed in 
existing conditions traditional 
stormwater infrastructure. 
4. Ease of installation. 
5. Requires no additional land 
area. 

1. Vulnerable to accumulated 
sediments being resuspended at 
low flow rates. 
2. Severe clogging potential if 
exposed soil surfaces exist 
upstream. 
3. Maintenance and inspection of 
catch basin inserts may be 
required before and after each 
rainfall event, excessive cleaning 
and maintenance. 
4. Available head to meet design 
criteria. 
5. Dissolved pollutants are not 
captured by filter media. 
6. Limited pollutant removal 
capabilities. 

3. Cisterns 1. Low installation cost. 
2. Requires little space for 
installation. 
3. Reduces amount of stormwater 
runoff. 

   4. Conserves water usage. 

1. Limited amount of stormwater 
runoff can be captured. 
2. Restricted to structure runoff. 
3. Aesthetically unpleasing. 

 



  

34  

 
4. Constructed Wetlands 1. Artificial wetlands offer 

natural aesthetic qualities, 
wildlife habitat, erosion control, 
and pollutant removal. 
2. Artificial wetlands can offer 
good treatment following 
treatment by other BMPs, such as 
wet ponds, that rely upon settling 
of larger sediment particles 
(Urbonas, 1992). They are useful 
for large basins when used in 
conjunction with other BMPs. 
3. Wetlands which are 
permanently flooded are less 
sensitive to polluted water 
inflows because the ecosystem 
does not depend upon the 
polluted water inflow. 
4. Can provide uptake of soluble 
pollutants such as phosphorous, 
through plant uptake. 
5. Can be used as a regional 
facility. 

1. Although the use of natural 
wetlands may be more cost 
effective than the use of an 
artificial wetland; environmental, 
permitting and legal issues may 
make it difficult to use natural 
wetlands for this purpose. 
2. Wetlands require a continuous 
base flow. 
3. If not properly maintained, 
wetlands can accumulate salts 
and scum which can be flushed 
out by large storm flows. 
4. Regular maintenance, 
including plant harvesting, is 
required to provide nutrient 
removal. 
5. Frequent sediment removal is 
required to maintain the proper 
functioning of the wetland. 
6. A greater amount of space is 
required for a wetland system 
than is required for an 
extended/dry detention basin 
treating the same amount of area. 
7. Although artificial wetlands 
are designed to act as nutrient 
sinks, on occasion, the wetland 
may periodically become a 
nutrient source. 
8. Wetlands which are not 
permanently flooded are more 
likely to be affected by drastic 
changes in inflow of polluted 
water. 
9. Cannot be used on steep 
unstable slopes or densely 
populated areas. 
10. Threat of mosquitoes. 
11. Hydraulic capacity may be 
reduced with plant overgrowth. 

5. Dry Wells 1. Requires minimal space to 
install. 
2. Low installation costs. 
3. Reduces amount of runoff. 
4. Provides groundwater 
recharge. 
5. Can serve small impervious 
areas like rooftops. 
6. Helps to disconnect impervious 
surfaces. 

1. Offers little pretreatment which 
may cause clogging. 
2. Dry wells should not be 
installed where hazardous or 
toxic materials are used, handled, 
stored or where a spill of such 
materials would drain into the dry 
well. 
3. Risk of groundwater 
contamination in very coarse 
soils, may require groundwater 
monitoring. 
4. Not suitable on fill sites or 
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  steep slopes. 
5. Must have a minimum of 3 to 4 
feet between the bottom of the 
dry well and the seasonal high 
water table. 
6. Dry wells service a limited 
drainage area, typically only 
rooftop runoff. 
7. Dry wells must be located at 
least 10 feet away, on the down 
slope side of the structure, from 
building foundations to prevent 
seepage. 
8. Stormwater runoff carrying 
bacteria, sediment, fertilizer, 
pesticides and other chemicals 
may flow directly into the 
groundwater. 
9. Loss of infiltrative capacity 
and high maintenance cost in fine 
soils. 
10. Low removal of dissolved 
pollutants in very coarse soils. 
11. Soils must be permeable. 
12. Not recommended for use 
with commercial rooftops unless 
adequacy of pretreatment is 
assured. 

6. Extended / Dry Detention 
Basins or Underground Tanks 

1. Modest removal efficiencies 
for the larger particulate fraction 
of pollutants. 
2. Removal of sediment and 
buoyant materials. Nutrients, 
heavy metals, toxic materials, 
and oxygen-demanding particles 
are also removed with sediment 
substances associated with the 
particles. 
3. Can be designed for combined 
flood control and stormwater 
quality control. 
4. Requires less capital cost and 
land area when compared to wet 
pond BMP. 
5. Downstream channel 
protection when properly 
designed and maintained. 

1. Require sufficient area and 
hydraulic head to function 
properly. 
2. Generally not effective in 
removing dissolved and finer 
particulate size pollutants from 
stormwater. 
3. Some constraints other than the 
existing conditions topography 
include, but are not limited to, the 
location of existing conditions 
and proposed conditions utilities, 
depth to bedrock, location and 
number of existing conditions 
trees, and wetlands. 
4. Extended/dry detention basins 
have moderate to high 
maintenance requirements. 
5. Sediments can be resuspended 
if allowed to accumulate over 
time and escape through the 
hydraulic control to downstream 
channels and streams. 
6. Some environmental concerns 
with using extended/dry detention 
basins, include potential impact 
on wetlands, wildlife habitat, 
aquatic biota, and downstream 
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  water quality. 
7. May create mosquito breeding 
conditions and other nuisances. 

7. Infiltration Basins 1. High removal capability for 
particulate pollutants and 
moderate removal for soluble 
pollutants. 
2. Groundwater recharge helps to 
maintain dry-weather flows in 
streams. 
3. Can minimize increases in 
runoff volume. 
4. When properly designed and 
maintained, it can replicate 
existing conditions hydrology 
more closely than other BMP 
options. 
5. Basins provide more habitat 
value than other infiltration 
systems. 

1. High failure rate due to 
clogging and high maintenance 
burden. 
2. Low removal of dissolved 
pollutants in very coarse soils. 
3. Not suitable on fill slopes or 
steep slopes. 
4. Risk of groundwater 
contamination in very coarse 
soils, may require groundwater 
monitoring. 
5. Should not be used if 
significant upstream sediment 
load exists. 
6. Slope of contributing 
watershed needs to be less than 
20 percent. 
7. Not recommended for 
discharge to a sole source aquifer. 
8. Cannot be located within 100 
feet of drinking water wells. 
9. Metal and petroleum 
hydrocarbons could accumulate 
in soils to potentially toxic levels. 
10. Relatively large land 
requirement. 
11. Only feasible where soil is 
permeable and there is sufficient 
depth to bedrock and water table. 
12. Need to be located a 
minimum of 10 feet down 
gradient and 100 feet up gradient 
from building foundations 
because of seepage problems. 

8. Infiltration Trenches 1. Provides groundwater 
recharge. 
2. Trenches fit into small areas. 
3. Good pollutant removal 
capabilities. 
4. Can minimize increases in 
runoff volume. 
5. Can fit into medians, 
perimeters, and other unused 
areas of a development site. 
6. Helps replicate existing 
conditions hydrology and 
increases dry weather baseflow. 

1. Slope of contributing 
watershed needs to be less than 
20 percent. 
2. Soil should have infiltration 
rate greater than 0.3 inches per 
hour and clay content less than 30 
percent. 
3. Drainage area should be 
between 1 to 10 acres. 
4. The bottom of infiltration 
trench should be at least 4 feet 
above the underlying bedrock and 
the seasonal high water table. 
5. High failure rates of 
conventional trenches and high 
maintenance burden. 
6. Low removal of dissolved 
pollutants in very coarse soils. 
7. Not suitable on fill slopes or 
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  steep slopes. 
8. Risk of groundwater 
contamination in very coarse 
soils, may require groundwater 
monitoring. 
9 Cannot be located within 100 
feet of drinking water wells. 
10. Need to be located a 
minimum of 10 feet down 
gradient and 100 feet up gradient 
from building foundations 
because of seepage problems. 
11. Should not be used if 
upstream sediment load cannot be 
controlled prior to entry into the 
trench. 
12. Metals and petroleum 
hydrocarbons could accumulate 
in soils to potentially toxic levels. 

9. Media Filtration 1. May require less space than 
other treatment control BMPs and 
can be located underground. 
2. Does not require continuous 
base flow. 
3. Suitable for individual 
developments and small tributary 
areas up to 100 acres. 
4. Does not require vegetation. 
5. Useful in watersheds where 
concerns over groundwater 
quality or site conditions prevent 
use of infiltration. 
6. High pollutant removal 
capability. 
7. Can be used in highly 
urbanized settings. 
8. Can be designed for a variety 
of soils. 
9. Ideal for aquifer regions. 

1. Given that the amount of 
available space can be a 
limitation that warrants the 
consideration of a sand filter 
BMP, designing one for a large 
drainage area where there is room 
for more conventional structures 
may not be practical. 
2. Available head to meet design 
criteria. 
3. Requires frequent maintenance 
to prevent clogging. 
4. Not effective at removing 
liquid and dissolved pollutants. 
5. Severe clogging potential if 
exposed soil surfaces exist 
upstream. 
6. Sand filters may need to be 
placed offline to protect it during 
extreme storm events. 

10. Porous Pavement 1, Porous pavements operate in a 
similar fashion to infiltration 
trenches and thus provide similar 
water quality benefits, including 
reductions in fine grained 
sediments, nutrients, organic 
matter, and trace metals. 
2. In addition to water quality 
benefits, porous pavements also 
provide significant reductions in 
surface runoff with up to 90 
percent of rainfall retained within 
the BMP (Schueler, 1992). 
3. An added benefit provided by 
the on-site infiltration is the 
extent to which the stormwater 
runoff is able to contribute to 

1. Only applicable for low-traffic 
volume areas. 
2. To maintain effectiveness, 
porous pavements require 
frequent maintenance. 
3. Porous pavements are not 
intended to remove sediments. 
4. Easily clogged by sediments if 
not situated properly. 
5. Porous pavements are limited 
to treating small areas (0.25 to 10 
acres). 
6. Contributing drainage area 
slopes should be 5 percent or less 
to limit the amount of sediments 
that could potentially lead to 
clogging of the porous pavement. 
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 groundwater recharge. 
4. Reduces pavement ponding. 

7. On average, porous pavements 
clog within 5 years. 
8. Underlying soil strata must 
have an adequate infiltration 
capacity of at least 0.3 inches per 
hour but preferably 0.50 inches 
per hour or more. Adequate soil 
permeability should extend for a 
depth of at least 4 feet. 
9. The bottom of the reservoir 
layer should be at least 4 feet 
above the seasonally high water 
table. Porous pavements should 
be no closer than 100 feet from 
drinking wells and 100 feet 
upgradient and 10 feet 
downgradient from building 
foundations. Due to the risk of 
groundwater contamination, 
porous pavements should not be 
used for gas stations or other 
areas with a relatively high 
potential for chemical spills. 
Similarly, special consideration 
should be given to the use of 
porous pavements in wellhead 
protection areas serviced by sole 
source aquifers. 
10. The porous pavement should 
not be located where run-on from 
adjacent areas can introduce 
sediments to the pavement 
surface. Similarly, areas subject 
to wind-blown sediment loads 
should be avoided. 
11. Extended rain can reduce the 
pavement’s load bearing capacity. 
12. More expensive than 
traditional paving surfaces. 

11. Storm Drain Inserts 1. Low installation costs. 
2. Prefabricated for different 
standard storm drain designs. 
3. Require minimal space to 
install. 

1. Some devices may be 
vulnerable to accumulated 
sediments being resuspended 
during heavy storms. 
2. Can only handle limited 
amounts of sediment and debris. 
3. Maintenance and inspection of 
storm drain inserts are required 
before and after each rainfall 
event. 
4. High maintenance costs. 
5. Hydraulic losses. 

12. Vegetated Filter Strips 1. Lowers runoff velocity 
(Schueler, 1987). 
2. Slightly reduces runoff volume 
(Schueler, 1987). 
3. Slightly reduces watershed 

1. Filter strips cannot treat high 
velocity flows, and do not 
provide enough storage or 
infiltration to effectively reduce 
peak discharges to existing 

 
  



  

39  

 imperviousness (Schueler, 1987). 
4. Slightly contributes to 
groundwater recharge (Schueler, 
1987). 
5. Aesthetic benefit of vegetated 
“open spaces” (Colorado 
Department of Transportation, 
1992). 
6. Preserves the character of 
riparian zones, prevents erosion 
along streambanks, and provides 
excellent urban wildlife habitat 
(Schueler, 1992). 

conditions levels for design 
storms (Schueler, 1992). This 
lack of quantity control dictates 
use in rural or low density 
development. 
2. Requires slope less than 5%. 
3. Requires low to fair 
permeability of natural subsoil. 
4. Large land requirement. 
5. Often concentrates water, 
which significantly reduces 
effectiveness. 
6. Pollutant removal is unreliable 
in urban settings. 

13. Vegetated Swale 1. Relatively easy to design, 
install and maintain. 
2. Vegetated areas that would 
normally be included in the site 
layout, if designed for appropriate 
flow patterns, may be used as a 
vegetated swale. 
3. Relatively inexpensive. 
4. Vegetation is usually pleasing 
to residents. 

1. Irrigation may be necessary to 
maintain vegetative cover. 
2. Potential for mosquito 
breeding areas. 
3. Possibility of erosion and 
channelization over time. 
4. Requires dry soils with good 
drainage and high infiltration 
rates for better pollutant removal. 

14. Wet Ponds 1. Wet ponds have recreational 
and aesthetic benefits due to the 
incorporation of permanent pools 
in the design. 
2. Wet ponds offer flood control 
benefits in addition to water 
quality benefits. 
3. Wet ponds can be used to 
handle a maximum drainage area 
of 10 mi2. 
4. High pollutant removal 
efficiencies for sediment, total 
phosphorus, and total nitrogen are 
achievable when the volume of 
the permanent pool is at least 
three times the water quality 
volume (the volume to be 
treated). 
5. A wet pond removes pollutants 
from water by both physical and 
biological processes, thus they 
are more effective at removing 
pollutants than extended/dry 
detention basins. 
6. Creation of aquatic and 
terrestrial habitat. 

1. Wet ponds may be feasible for 
stormwater runoff in residential 
or commercial areas with a 
combined drainage area greater 
than 20 acres but no less than 10 
acres. 
2. An adequate source of water 
must be available to ensure a 
permanent pool throughout the 
entire year. 
3. If the wet pond is not properly 
maintained or the pond becomes 
stagnant; floating debris, scum, 
algal blooms, unpleasant odors, 
and insects may appear. 
4. Sediment removal is necessary 
every 5 to 10 years. 
5. Heavy storms may cause 
mixing and subsequent 
resuspension of solids. 
6. Evaporation and lowering of 
the water level can cause 
concentrated levels of salt and 
algae to increase. 
7. Cannot be placed on steep 
unstable slopes. 
8. Pending volume and depth, 
pond designs may require 
approval from State Division of 
Dams Safety. 

Note: Advantages / Limitations adapted from Los Angeles County Development Planning for 
Storm Water Management Manual, September 2002. 
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TABLE V-10 
Suitability of Control Measures in 

The Brodhead and McMichaels Creek Watershed 
 

1. Cisterns and Covered Ponds: 
• Recommended in industrial parks where water could be utilized for fire protection; 

expensive to install with limited benefit; low maintenance costs (usually requires 
periodic sediment removal). 

2. Rooftop Gardens:  
• Applicable on flat roofs 

3. Surface Pond Storage: 
• Recommended where pond sites exist or on more porous soils (A and B) for 

groundwater recharge; relatively inexpensive to install and maintain; helps entrap 
sediment to improve the water quality of the receiving stream. 

4. Ponding on Roof, Constricted Downspouts: 
• Possible on large public buildings; required structure modifications usually expensive; 

low maintenance costs unless leaks occur. 
5. Increased Roof Roughness: 

• Possible for industrial, commercial, and public buildings; relative effectiveness 
minimal on a watershed wide basis; moderate installation costs; low maintenance 
costs. 

6. Porous Pavement: 
• Highly recommended where possible, especially in A and B soils; promotes 

groundwater recharge; moderate in expense compared to typical paving. 
7. Grassed Channels and Vegetated Strips: 

• Recommended wherever possible throughout the watershed to slow velocity and 
reduce erosion; minimal slopes recommended; could entrap sediment to improve water 
quality; low installation and maintenance costs; promotes infiltration. 

8. Ponding and Detention on Pavement: 
• Recommended in entire watershed except in "No Detention" areas; very inexpensive 

with low maintenance costs; freezing should be considered. 
9. Reservoir or Detention Basin: 

• Recommended in entire watershed except in "No Detention" areas; moderate 
installation and maintenance costs. 

10. Groundwater Recharge: 
• Recommended throughout the watershed particularly in Hydrologic Soil Groups A and 

B. 
11. High Delay Grass and Routing Flow Over Lawns: 

• Recommended in entire watershed; delays runoff, entraps sediment, reduces velocities, 
reduces erosion potential; relatively inexpensive installation and maintenance costs. 
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E. Sub-Regional (Combined Site) Storage 
 
Traditionally, the approach to stormwater management has been to control the runoff on an 
individual site basis. However, there is a growing commitment to finding cost-effective 
comprehensive control techniques that both preserve and protect the natural drainage system. In 
other words, two developers developing sites adjacent to each other could pool their capital 
resources to provide for a community stormwater storage facility in the most hydrologically 
advantageous location. 
 
The goal should be the development and use of the most cost-effective and environmentally 
sensitive stormwater runoff controls. These controls will significantly improve the capability and 
flexibility of land developers and communities to control runoff consistent with the Brodhead 
and McMichaels Creek Stormwater Management Plan. 
 
An advantage to combining efforts is to increase the opportunity to utilize stormwater control 
facilities to meet other community needs. For example, certain stormwater control facilities 
could be designed so that recreational facilities such as ball fields, open space, volleyball, etc. 
could be incorporated. Natural or artificial ponds and lakes could serve both recreational and 
stormwater management objectives. 
 
To take this concept a step further, there is also the possibility that the stormwater could be 
managed "off-site"; that is, in a location off the property(s) in question. These stormwater 
management facilities could be constructed in an offsite location more hydrologically 
advantageous to the watershed. These facilities could be publicly owned detention, retention, 
lake, pond, or other physical facilities to serve multiple developments. The design and release 
rate would need to be consistent with the Plan. 
 
F. Regional Detention Facilities 
 
Another aspect of the control philosophy is the provision for regional detention alternatives. The 
major advantage of a regional facility is the ability to control the runoff from large watershed 
areas with a single facility rather than one facility for each development site in the tributary area. 
A single facility may be more aesthetically acceptable than many smaller basins and would offer 
the benefit of much more efficient maintenance. 
 
The potential for locating regional facilities within the Brodhead and McMichaels Creek 
Watershed was not evaluated as part of the plan. However, criteria to follow when investigating 
the potential for a regional basin should include the following six parameters: 
 

1. Site location's influence on the total watershed hydrology 
2. Available undeveloped land 
3. Ownership of the land 
4. Topography 
5. Environmental sensitivity of the locations 
6. Total area and percent of the total contributing area to the basin location 

 
While the feasibility of a regional basin was beyond the scope of this plan, the potential does 
exist for implementing regional detention alternatives within the Brodhead and McMichaels 
Creek Watersheds.  In the original Brodhead Creek Act 167 Watershed Plan, locations of 
existing and proposed regional detention facilities were evaluated. Please refer to those Plans for 
locations and feasibility. The most likely alternatives would involve relatively small tributary 



  

42  

areas representing several development sites. For the purposes of this Plan, any regional 
alternatives would require the initiative of a developer or group of developers to propose a 
regional facility. The funding, design criteria, maintenance provisions and other applicable 
considerations would be the product of Developer-Municipal-County discussions. There are no 
specific recommendations for locations of regional detention facilities incorporated in this Plan. 
However, since the Management Districts were developed based upon subarea delineations of 
tributaries to the Brodhead and McMichaels Creeks, the same Management District criteria 
would be applied to a “regional” facility controlling the entire subarea. Decisions between 
individual development detention facilities and facilities for entire subareas therefore depend 
upon the type of development(s) proposed conditions and the cost-effectiveness of each control 
alternative. 
 
G. "No Harm Option" 
 
A developer has the option to prove to the municipality that the increase in runoff generated from 
his site above the allowable release rate will cause "no harm" anywhere in the watershed. The No 
Harm Option is used when a developer can prove that the proposed conditions hydrographs can 
match existing conditions hydrographs, or if it can be proved that the proposed conditions will 
not cause increases in peaks at all critical points downstream. 
 
Several developers within the same subwatershed could independently show that they would 
cause no harm. However, the cumulative effect of these contributions could significantly 
increase the flow. Therefore, proof of no harm would have to be shown if the entire subarea(s) 
within which the proposed development is located would be developed and the cumulative effect 
would not create a problem anywhere in the watershed. The impact of the increase in flow would 
have to be followed downstream until the increase diminishes due to additional flow from 
tributaries and/or stream attenuation. 
 
H. "Hardship Option" 
 
The plan and its standards and criteria were designed to maintain existing conditions peak flows 
throughout the Brodhead and McMichaels Creek watershed as the watershed becomes 
developed. There may be certain instances, however, where the standards and criteria established 
are too restrictive for a particular landowner or developer. The existing drainage network in 
some areas may be capable of safely transporting slight increases in flows without causing a 
problem or increasing flows elsewhere. If a developer or homeowner is not able to meet the 
stormwater standards due to lot conditions or if conformance would become a hardship to an 
owner, the hardship option may be applied. The landowner would have to plead his/her case to 
the Governing Body with the final determination made by the Municipality. Any landowners 
pleading the "hardship option" will assume all liabilities that may arise due to exercising this 
option. 
 
I. Exemptions 
 
The following land use activities are exempt from the provisions of the Model Ordinance: 
 
1. High Tunnels that meet the following three factors: 

 
a) Factor 1, Usage: High Tunnel structures must be used for one of the following 

purposes to be considered for exemption: 
• High tunnel systems that are used for the production, processing, keeping, 
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storing, sale or shelter of an agricultural commodity. An agricultural 
commodity includes the production of plants used for human or animal feed, 
forestry, and horticultural purposes including the production and raising of 
livestock and poultry and the products they generate.   

• High tunnel facilities used for the storage of farm equipment and farm 
supplies 

b) Factor 2, Construction: High tunnel structures must be constructed following all of 
the following criteria: 
• Constructed using metal, wood or plastic frame; 
• The materials used for covering the frames of the high tunnels include plastic, 

woven textile or other flexible coverings; and 
• The floor of the high tunnel needs to be composed of soil, crushed stone, 

matting, pavers, a floating concrete slab or a combination of these materials. 
c) Factor 3, Siting: High tunnel structures must be sited following the following 

criteria: 
• High tunnel structures that result in an impervious area less than of equal to 

25% of all structures located on the owner’s total contiguous land area; and 
• The high tunnel facility must meet at least one of the following criteria: 

- Must be located at least 100 feet from any perennial stream or other 
watercourse, public road, or neighboring property line; or  

- Must be located at least 35 feet from any perennial stream or other 
watercourse, public road or neighboring property line where the slope 
of the are where the facility is placed is not greater than 7 percent; or 

- There is a diversion system or buffer built and managed consistent with 
this plan that ensures that the runoff from the high tunnel does not 
directly drain into a stream or other watercourse.  

 
The following land use activities are exempt from the Drainage Plan submission requirements of 
the Model Ordinance: 
 
1. Use of land for gardening for home consumption. 

 
2. Agriculture when operated in accordance with a Conservation Plan or Erosion and 

Sediment Control Plan (E & S) found adequate by the Conservation District. 
 
3. Forest Management operations which are following the Department of Environmental 

Protection's management practices contained in its publication "Soil Erosion and 
Sedimentation (E & S) Control Guidelines for Forestry" and are operating under an 
approved E & S Plan and must comply with stream buffer requirements in Section 303 
and flood plain management requirements. 

 
4. Impervious surface (See definition) - Any Regulated Activity that has less than 5,000 

square foot of impervious surface and/or meets the following exemption criteria is 
exempt from the plan submittal provisions of the Ordinance. These criteria shall apply to 
the total development even if development is to take place in phases. The date of the 
original Brodhead McMichaels Stormwater Ordinance adoption shall be the starting point 
from which to consider tracts as “parent tracts" in which future subdivisions and 
respective impervious area computations shall be cumulatively considered. 
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Additional exemption criteria include: 
 
5. Exemption responsibilities – An exemption shall not relieve the Applicant from 

implementing such measures as are necessary to protect the public health, safety, and 
property. An exemption shall not relieve the Applicant from providing adequate 
stormwater management for Regulated Activities to meet the purpose of this Ordinance; 
however, drainage plans will not have to be submitted to the municipality. 

 
6. HQ and EV streams - This exemption shall not relieve the Applicant from meeting the 

special requirements for watersheds draining to high quality (HQ) or exceptional value 
(EV) waters, identified and Source Water Protection Areas (SWPA) and requirements 
for nonstructural project design sequencing (Section 302) water quality and streambank 
erosion (Section 303), and groundwater recharge (Section 304). 

 
7. Drainage problem - If a drainage problem is documented or known to exist downstream 

of, or expected from the proposed conditions activity, then the municipality may require a 
Drainage Plan Submittal. 
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ARTICLE I- GENERAL PROVISIONS 
 

Section 101. Statement of Findings 
 

The Governing Body of [Insert Municipality] finds that: 
 

A. Inadequate management of accelerated stormwater runoff resulting from development 
throughout a watershed increases flood flows and velocities, contributes to erosion and 
sedimentation, overtaxes the carrying capacity of existing streams and storm sewers, 
greatly increases the cost of public facilities to convey and manage stormwater, 
undermines floodplain management and flood reduction efforts in upstream and 
downstream communities, reduces groundwater recharge, and threatens public health and 
safety. 

 

B. A comprehensive program of stormwater management, including reasonable regulation 
of development and activities causing accelerated erosion, is fundamental to the public 
health, safety, welfare, and the protection of the people of [Insert Municipality] and all 
the people of the Commonwealth, their resources, and the environment. 

 

C. Inadequate management of accelerated stormwater runoff resulting from development 
throughout a watershed poses a threat to surface and groundwater quality. 

 

D. Through project design, impacts from stormwater runoff can be minimized to maintain 
the natural hydrologic regime, and sustain high water quality, groundwater recharge, 
stream baseflow and aquatic ecosystems. The most cost effective and environmentally 
advantageous way to manage storm water runoff is through nonstructural project design, 
minimizing impervious surfaces and sprawl, avoiding sensitive areas (i.e. buffers, 
floodplains, steep slopes), and designing to topography and soils to maintain the natural 
hydrologic regime. 

 

E. To effectively monitor the maintenance of base flow within the watershed, a tracking of 
consumptive use including storm water discharges and groundwater withdrawals is 
critical to complying with anti-degradation, the Act’s goals and policy, and the regulatory 
requirement to maintain base flow and stream health. 

 

Section 102. Purpose 
 

The purpose of this Ordinance is to promote the public health, safety, and welfare within the 
Brodhead and McMichaels Creek watersheds by maintaining the natural hydrologic regime and 
minimizing the impacts described in Section 101 of this Ordinance through provisions designed 
to: 
 

A. Promote alternative project designs and layout that minimizes impacts to surface and 
ground water. 
 

B. Promote nonstructural BMP’s. 
 

C. Minimize increases in stormwater volume. 
 

D. Minimize impervious surfaces. 
 

E. Manage accelerated runoff and erosion and sedimentation problems at their source by 
regulating activities that cause these problems during construction. 

 

F. Utilize and preserve the existing natural drainage systems. 
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G. Encourage recharge of groundwater where appropriate and prevent degradation of 
groundwater quality. 

 

H. Address the quality and quantity of stormwater discharges from the development site. 
 

I. Maintain existing baseflow and quality of streams and watercourses in the Municipality 
and the Commonwealth 

 

J. Preserve and restore the flood carrying capacity of streams. 
 

K. Provide proper maintenance of all permanent stormwater management facilities that are 
constructed in the Municipality. 

  

L. Provide performance standards and design criteria for watershed-wide stormwater 
management and planning. 

 

Section 103. Statutory Authority 
 

The Municipality is empowered to regulate land use activities that affect runoff, surface and 
groundwater quality and quantity by the authority of the Act of October 4, 1978 32 P.S., P.L. 864 
(Act 167) Section 680.1 et seq., as amended, the "Stormwater Management Act" (hereinafter 
referred to as “the Act”), and the Water Resources Management Act of 2002, as amended, 
Municipalities Planning Code, Act of 1968, P.L.805, No.247, as amended, Second Class 
Township Code, 53 PS Section 66501 et seq., 66601 et seq. and the Borough Code 53 PS Section 
46201 et seq.. 
 

Section 104. Applicability/Regulated Activities 
 

This Ordinance shall apply to those areas of the Municipality that are located within the 
Brodhead and McMichaels Creek Watersheds, as delineated on the mapping in Appendix D 
which is hereby adopted as part of this Ordinance. 
 

This Ordinance shall only apply to permanent nonstructural and structural stormwater 
management Best Management Practices (BMP’s) constructed as part of any of the “Regulated 
Activities” listed in this Section.  
 

This Ordinance contains only the stormwater management performance standards and design 

criteria that are necessary or desirable from a watershed-wide perspective. Local stormwater 

management design criteria (e.g., inlet spacing, inlet type, collection system design and details, 

outlet structure design, etc.) shall continue to be regulated by the applicable Municipal 

Ordinances and applicable State Regulations. 
 

The Municipality may, after consultation with DEP, approve alternative methods for meeting the 

State Water Quality Requirements other than those in this Ordinance, provided that they meet the 

minimum requirements of, and do not conflict with, State law including but not limited to the 

Clean Streams Law and the Pennsylvania Stormwater BMP Manual as revised. 
 

The following activities are defined as "Regulated Activities" and shall be regulated by this 
Ordinance: 

A. Land development. 
B. Subdivisions. 
C. Alteration of the natural hydrologic regime. 
D. Construction of/or additional impervious or semi-pervious surfaces (driveways, parking 

lots, roads). 
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E. Construction of new buildings or additions to existing buildings. 
F. Redevelopment of a site which will increase runoff or change a discharge point. Any 

redevelopment that does not increase the runoff must still comply with Sections 303 
(Water Quality and Streambank Erosion Requirements) and 304 (Ground Water 
Recharge). 

G. Diversion piping or encroachments in any natural or man-made channel. 
H. Nonstructural and structural storm water management BMP’s or appurtenances thereto. 
I. Stream enhancement or restoration projects. 
 

Section 105. Repealer 
 

Any ordinance or ordinance provision of the Municipality inconsistent with any of the provisions 
of this Ordinance is hereby repealed to the extent of the inconsistency only. 
 

Section 106. Severability 
 

Should any section or provision of this Ordinance be declared invalid by a court of competent 
jurisdiction, such decision shall not affect the validity of any of the remaining provisions of this 
Ordinance. 

 
Section 107. Compatibility with Other Ordinance Requirements 
 

Approvals issued pursuant to this Ordinance do not relieve the Applicant of the responsibility to 
secure required permits or approvals for activities regulated by any other applicable code, rule, 
act, or ordinance. 
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ARTICLE II-DEFINITIONS 
 

Section 201. Interpretation. 
 

For the purposes of this Ordinance, certain terms and words used herein shall be interpreted as 
follows: 
 

A. Words used in the present tense include the future tense; the singular number includes the 
plural, and the plural number includes the singular; words of masculine gender include 
feminine gender; and words of feminine gender include masculine gender. 

 

B. The word "includes" or "including" shall not limit the term to the specific example, but is 

intended to extend its meaning to all other instances of like kind and character. 
 

C. The word "person" includes an individual, firm, association, organization, partnership, 

trust, company, corporation, unit of government, or any other similar entity. 
 

D. The words "shall" and "must" are mandatory; the words "may" and "should" are 

permissive. 
 

E. The words "used or occupied" include the words "intended, designed, maintained, or 

arranged to be used, occupied or maintained. 
 

Section 202 - Definitions 
 

Accelerated Erosion - The removal of the surface of the land through the combined action of 
man's activity and the natural processes of a rate greater than would occur because of the natural 
process alone. 
 

Agricultural Activities - The work of producing crops and raising livestock including tillage, 
plowing, disking, harrowing, pasturing and installation of conservation measures. For purposes 
of regulation by this Ordinance construction of new buildings or impervious area is not 
considered an agricultural activity. 
 

Alteration - As applied to land, a change in topography as a result of the moving of soil and rock 
from one location or position to another; also the changing of surface conditions by causing the 
surface to be more or less impervious; land disturbance. 
 

Applicant - A person who has filed an application for approval to engage in any “Regulated 
Activities” as defined in Section 104 of this Ordinance. 
 

Bankfull – The channel at the top-of-bank or point where water begins to overflow onto a 
floodplain. 
 

Base Flow – The portion of stream flow that is sustained by ground water discharge. 
 

Bioretention – A storm water retention area which utilizes woody and herbaceous plants and 
soils to remove pollutants before infiltration occurs. 
 
Best Management Practice (BMP) - Stormwater structures, facilities and techniques to control, 
maintain or improve the quantity and quality of surface runoff and groundwater recharge. 
 
BMP Manual - Pennsylvania Stormwater Best Management Practices Manual (Stormwater BMP 
Manual), Commonwealth of Pennsylvania, Department of Environmental Protection, No 363-
0300-002 (December 2006), as amended and updated. 
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Buffer – The area of land immediately adjacent to any wetland, lake, pond, vernal pond, or 
stream, measured perpendicular to and horizontally from the delineated edge of the wetland, 
lake, pond, or vernal pond, or the top-of-bank on both sides of a stream. 
 

Channel Erosion - The widening, deepening, and headward cutting of small channels and 
waterways, caused by stormwater runoff or bankfull flows. 
 

Cistern - An underground reservoir or tank for storing rainwater. 
  

Conservation District - The Monroe or Pike County Conservation District. 
 

Consumptive Water Use – That part of water removed from the immediate water environment 
not available for other purposes such as water supply, maintenance of stream flows, water 
quality, fisheries and recreation, as opposed to water that is used non-consumptively, which is 
returned to a surface water, where practicable, and/or to groundwater. 
 

Culvert - A structure with appurtenant works, which carries water under or through an 
embankment or fill. 
 

Dam - An artificial barrier, together with its appurtenant works, constructed for the purpose of 
impounding or storing water or another fluid or semifluid, or a refuse bank, fill or structure for 
highway, railroad or other purposes which does or may impound water or another fluid or 
semifluid. 
 
Department – The Pennsylvania Department of Environmental Protection. 
 

Designee - The agent of the Monroe or Pike County Planning Commission, Monroe or Pike 
County Conservation District and/or agent of the Governing Body involved with the 
administration, review or enforcement of any provisions of this Ordinance by contract or 
memorandum of understanding. 
 

Design Professional (Qualified) – A Pennsylvania Registered Professional Engineer, Registered 
Landscape Architect or a Registered Professional Land Surveyor trained to develop stormwater 
management plans. 
 

Design Storm - The magnitude and temporal distribution of precipitation from a storm event 
measured in probability of occurrence (e.g., a 5-year storm) and duration (e.g., 24-hours), used in 
the design and evaluation of stormwater management systems. 
 

Detention Basin - An impoundment structure designed to manage stormwater runoff by 
temporarily storing the runoff and releasing it at a predetermined rate. 
 

Development Site - The specific tract of land for which a Regulated Activity is proposed. 
 

Diffused Drainage Discharge – Drainage discharge not confined to a single point location or 
channel, such as sheet flow or shallow concentrated flow. 
 

Disturbed Areas – Land area where an earth disturbance activity is occurring or has occurred. 

 

Downslope Property Line - That portion of the property line of the lot, tract, or parcels of land  
being developed located such that overland or pipe flow from the site would be directed towards 
it. 
 

Drainage Conveyance Facility - A Stormwater Management facility designed to transmit 
stormwater runoff and shall include channels, swales, pipes, conduits, culverts, storm sewers, 
etc. 
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Drainage Easement - A right granted by a Grantor to a Grantee, allowing the use of private land 
for stormwater management purposes. 
 

Drainage Permit - A permit issued by the Municipal Governing Body after the drainage plan has 
been approved. 
 

Drainage Plan - The documentation of the stormwater management system, if any, to be used for 
a given development site, the contents of which are established in Section 403. 
 

Earth Disturbance – A construction or other human activity which disturbs the surface of land, 
including, but not limited to, clearing and grubbing, grading, excavations, embankments, 
agricultural plowing or tilling, timber harvesting activities, road maintenance activities, mineral 
extraction, and the moving, depositing, stockpiling, or storing of soil, rock or earth materials. 
 

Emergency Spillway – A conveyance area that is used to pass peak discharge greater than the 
maximum design storm controlled by the storm water facility. 
 

Encroachment – A structure or activity that changes, expands or diminishes the course, current or 
cross section of a watercourse, floodway or body of water. 
 

Erosion - The movement of soil particles by the action of water, wind, ice, or other natural 

forces. 
 

Erosion and Sediment Control Plan - A site specific plan that is designed to minimize accelerated 
erosion and sedimentation during construction. 
 

Exceptional Value Waters – Surface waters of high quality which satisfy Pennsylvania Code 

Title 25 Environmental Protection, Chapter 93, Water Quality Standards, § 93.4b(b) (relating to 

anti- degradation). 
 

Existing Conditions - The initial condition of a project site prior to the proposed alteration. If the 
initial condition of the site is undeveloped land, the land use shall be considered as "meadow" 
unless the natural land cover is proven to generate lower Curve Numbers (CN) or Rational "C" 
value. 
 

FEMA-The Federal Emergency Management Agency 
 

Flood - A temporary condition of partial or complete inundation of land areas from the overflow 
of streams, rivers, and other waters of this Commonwealth. 

 

Floodplain – The lands adjoining a river or stream that have been or may be expected to be 

inundated by flood waters in a 100-year frequency flood. 

 

Floodway - The channel of the watercourse and those portions of the adjoining floodplains, 

which are reasonably required to carry and discharge the 100-year frequency flood. Unless 

otherwise specified, the boundary of the floodway is as indicated on maps and flood insurance 

studies provided by FEMA. In an area where no FEMA maps or studies have defined the 

boundary of the 100-year frequency floodway, it is assumed - absent evidence to the contrary - 

that the floodway extends from the stream to 50 feet from the top of the bank of the stream. 

 

Forest Management/Timber Operations - Planning and activities necessary for the management 

of forest land with no change of land use proposed. These include timber inventory and 

preparation of forest management plans, silvicultural treatment, cutting budgets, logging road 

design and construction, timber harvesting and reforestation. 
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Freeboard - A vertical distance between the elevation of the design high-water and the top of a 
dam, levee, tank, basin, swale, or diversion berm. The space is required as a safety margin in a 
pond or basin. 
 

Grade - A slope, usually of a road, channel or natural ground specified in percent and shown on 
plans as specified herein. (To) Grade - to finish the surface of a roadbed, top of embankment or 
bottom of excavation. 
 

Grassed Waterway - A natural or constructed waterway, usually broad and shallow, covered with 
erosion-resistant grasses, used to convey surface water. 
 

Groundwater Recharge - Replenishment of existing natural underground water supplies without 
degrading groundwater quality. 
 

HEC-HMS - The U.S. Army Corps of Engineers, Hydrologic Engineering Center (HEC) - 
Hydrologic Modeling System (HMS) computer program. 
 

High Quality Waters – Surface waters having quality which exceeds levels necessary to support 
propagation of fish, shellfish, and wildlife and recreation in and on the water by satisfying 
Pennsylvania Code Title 25 Environmental Protection, Chapter 93 Water Quality Standards, § 
93.4b(a). 
 

High Tunnel – A structure which meets the following: 
 

(i) Is used for the production, processing, keeping, storing, sale or shelter of an agricultural 
commodity as defined in Section 2 of the Act of December 19, 1974 (P.L. 973, No. 319), 
known as the “Pennsylvania Farmland and Forest Land Assessment Act of 1974” or for 
the storage of agricultural equipment and supplies. 
 

(ii) Is constructed consistent with all of the following: 
 

a. Has a metal, wood or plastic frame. 
b. When covered, has a plastic, woven textile, or other flexible covering. 
c. Has a floor made of soil, crushed stone, matting, pavers or a floating concrete slab.    

 

Hydrologic Regime (natural) – The hydrologic cycle or balance that sustains quality and quantity 
of storm water, baseflow, storage, and groundwater supplies under natural conditions. 
 

Hydrologic Soil Group - A classification of soils by the Natural Resources Conservation Service, 
formerly the Soil Conservation Service, into four runoff potential groups. The groups range from 
A soils, which are very permeable and produce little runoff, to D soils, which are not very 
permeable and produce much more runoff. 
 

Impervious Surface - A surface that prevents the percolation of water into the ground such as 
rooftops, pavement, sidewalks, driveways, gravel drives, roads and parking, and compacted fill, 
earth or turf to be used as such. 
 

Impoundment - A retention or detention basin designed to retain stormwater runoff and release it 
at a controlled rate. 
 

Infill – Development that occurs on smaller parcels that remain undeveloped but are within or 
very close proximity to urban areas. The development relies on existing infrastructure and does 
not require an extension of water, sewer or other public utilities. 
 

Infiltration – For stormwater to pass through the soil from the surface. 
 

Infiltration Structures - A structure designed to direct runoff into the underground water (e.g., 
French drains, seepage pits, seepage trench, etc.). 
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Inlet - The upstream end of any structure through which water may flow. 
 

Land Development - (i) the improvement of one lot or two or more contiguous lots, tracts, or 
parcels of land for any purpose involving (a) a group of two or more residential or nonresidential 
buildings, whether proposed initially or cumulatively, or a single nonresidential building on a lot 
or lots regardless of the number of occupants or tenure or (b) the division or allocation of land or 
space, whether initially or cumulatively, between or among two or more existing or prospective 
occupants by means of, or for the purpose of streets, common areas, leaseholds, condominiums, 
building groups, or other features; (ii) A subdivision of land; (iii) development in accordance 
with Section 503(1.1)of the PA Municipalities Planning Code. 
 

Limiting zone - A soil horizon or condition in the soil profile or underlying strata which includes 

one of the following: 

(i) A seasonal high water table, whether perched or regional, determined by direct 

observation of the water table or indicated by soil mottling. 

(ii) A rock with open joints, fracture or solution channels, or masses of loose rock fragments, 

including gravel, with insufficient fine soil to fill the voids between the fragments. 

(iii) A rock formation, other stratum or soil condition which is so slowly permeable that it 

effectively limits downward passage of water. 
 

Lot - A part of a subdivision or a parcel of land used as a building site or intended to be used for 

building purposes, whether immediate or future, which would not be further subdivided. 

Whenever a lot is used for a multiple family dwelling or for commercial, institutional or 

industrial purposes, the lot shall be deemed to have been subdivided into an equivalent number 

of single family residential lots as determined by estimated sewage flows. 
 

Main Stem (Main Channel) - Any stream segment or other runoff conveyance facility used as a 
reach in the Brodhead and McMichaels hydrologic model. 
 
Management District - Those subareas in which some type of detention is required to meet the 
plan requirements and the goals of Act 167. 
 

Manning Equation (Manning formula) - A method for calculation of the velocity of flow (e.g., 
feet per second) and flow rate (e.g., cubic feet per second) in open channels based upon channel  
shape, roughness, depth of flow and slope. "Open channels" may include closed conduits so long 
as the flow is not under pressure. 
 

Municipality – [Municipal Name], [Monroe or Pike] County, Pennsylvania.  
 

Natural Hydrologic Regime - see Hydrologic Regime (natural) 
 

Non-point Source Pollution - Pollution that enters a water body from diffuse origins in the 
watershed and does not result from discernible, confined, or discrete conveyances. 
 

Nonstructural BMPs – Methods of controlling stormwater runoff quantity and quality, such as 
innovative site planning, impervious area and grading reduction, protection of natural depression 
areas, temporary ponding on site and other techniques 
 

NRCS - Natural Resource Conservation Service (previously SCS). 
 

Open Channel - A drainage element in which stormwater flows within an open surface. Open 
channels include, but shall not be limited to, natural and man-made drainage ways, swales, 
streams, ditches, canals, and pipes flowing partly full. 
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Outfall - Point where water flows from a conduit, stream, or drain. 
 

Outlet - Points of water disposal from a stream, river, lake, tidewater or artificial drain. 
 

Parent Tract – The parcel of land from which a land development or subdivision originates, 
existing as of the date of municipal adoption of the original Brodhead and McMichaels Creek 
Ordinance. 
 

Parking Lot Storage - The use of parking areas as temporary impoundments with controlled 
release rates during rainstorms. 
 

Peak Discharge - The maximum rate of stormwater runoff from a specific storm event. 
 

Penn State Runoff Model (calibrated) - The computer-based hydrologic modeling technique 
adapted to the Brodhead and McMichaels watersheds for the Act 167 Plan. The model has been 
"calibrated" to reflect actual recorded flow values by adjoining key model input parameters. 
 

Pipe - A culvert, closed conduit, or similar structure (including appurtenances) that conveys 
stormwater. 
 

Planning Commission - The Planning Commission of [Municipal Name]. 
 

PMF - Probable Maximum Flood - The flood that may be expected from the most severe 
combination of critical meteorological and hydrologic conditions that are reasonably possible in 
any area. The PMF is derived from the probable maximum precipitation (PMP) as determined 
based on data obtained from the National Oceanographic and Atmospheric Administration 
(NOAA). 
 

Practicable Alternative – An alternative that is available and capable of being implemented after 
taking into consideration cost, existing technology and logistics in light of overall project 
purposes. 
 

Predevelopment – Undeveloped/Natural Condition. See Existing Conditions. 
 

Pretreatment – Techniques employed in structural and nonstructural stormwater BMPs to 
provide storage or filtering to help trap coarse materials and other pollutants before they enter the 
system, but not necessarily meet the water quality volume requirements of Section 303. 
 

Rational Formula - A rainfall-runoff relation used to estimate peak flow. 
 

Recharge Area – Undisturbed surface area or depression where stormwater collects, and a 
portion of which infiltrates and replenishes the underground and groundwater. 
 

Record Drawings - Original documents revised to suit the as-built conditions and subsequently 
provided by the Design Professional (Qualified) to the Applicant. The Design Professional takes 
the Contractor's as-builts, reviews them in detail with his/her own records for completeness, then 
either turns these over to the Applicant or transfers the information to a set of reproducibles, in 
both cases for the Applicant's permanent records." 
 

Redevelopment – Any construction, alteration, or improvement exceeding 5,000 square feet of 
impervious surface on sites where existing land use is commercial, industrial, institutional, or 
multifamily residential. 
 

Regulated Activities - Actions or proposed actions that have an impact on stormwater runoff 
quality and quantity and that are specified in Section 104 of this Ordinance. 
 

Release Rate - The reduction of post development peak rates of runoff from a site or subarea to 
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existing conditions peak rates of runoff to protect downstream areas. 
 

Retention Basin - A structure in which stormwater is stored and not released during the storm 
event. Retention basins do not have an outlet other than recharge and must infiltrate stored water 
in no more than 4 days. 
 

Return Period - The average interval, in years, within which a storm event of a given magnitude 
can be expected to recur. 
 

Riser - A vertical pipe extending from the bottom of a pond that is used to control the discharge 
rate from the pond for a specified design storm. 
 

Rooftop Detention - Temporary ponding and gradual release of stormwater falling directly onto 
flat roof surfaces by incorporating controlled-flow roof drains into building designs. 
 

Runoff - Any part of precipitation that flows over the land surface.  
 

SALDO – Subdivision and Land Development Ordinance. 
 

Sediment Basin - A barrier, dam, retention or detention basin located and designed to retain rock, 
sand, gravel, silt, or other material transported by water during construction. 
 
Sediment Pollution - The placement, discharge or any other introduction of sediment into the 
waters of the Commonwealth. 
 

Sedimentation - The process by which mineral or organic matter is accumulated or deposited by 
the movement of water or air. 
 

Seepage Pit/Seepage Trench - An area of excavated earth filled with loose stone or similar coarse 
material, into which surface water is directed for infiltration into the underground and 
groundwater. 
 

Sheet Flow - Runoff that flows over the ground surface as a thin, even layer. 
 

Soil-Cover Complex Method - A method of runoff computation developed by the NRCS that is 
based on relating soil type and land use/cover to a runoff parameter called Curve Number (CN). 
 

Source Water Protection Areas (SWPA) – The zone through which contaminants, if present, are 
likely to migrate and reach a drinking water well or surface water intake. 
 

Special Protection Watersheds - Watersheds for which the receiving waters are exceptional value 
(EV) or high quality (HQ) waters. 
 

Spillway – A conveyance that is used to pass the peak discharge of the maximum design storm 
controlled by the stormwater facility. 
 

Storage Indication Method - A reservoir routing procedure based on solution of the continuity 
equation (inflow minus outflow equals the change in storage) with outflow defined as a function 
of storage volume and depth. 
 

Storm Frequency - The number of times that a given storm "event" occurs or is exceeded on the 
average in a stated period of years. See "Return Period". 
 

Storm Sewer - A system of pipes and/or open channels that convey intercepted runoff and 
stormwater from other sources, but excludes domestic sewage and industrial wastes. 
 

Stormwater - The surface runoff generated by precipitation reaching the ground surface. 
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Stormwater Management Facility - Any structure, natural or man-made, that, due to its 
condition, design, or construction, conveys, stores, or otherwise affects stormwater runoff quality 
and quantity. Typical stormwater management facilities include, but are not limited to, detention 
and retention basins, open channels, storm sewers, pipes, and infiltration structures. 
 

Stormwater Management Plan - The plan for managing those land use activities that will 
influence stormwater runoff quality and quantity and that would impact the Brodhead and 
McMichaels Watersheds adopted by Monroe County and Pike County as required by the Act of 
October 4, 1978, P.L. 864, (Act 167), and known as the "Brodhead and McMichaels Watershed 
Act 167 Stormwater Management Plan”. 
 

Stormwater Management Site Plan - The plan prepared by the Applicant or his representative 
indicating how stormwater runoff will be managed at the particular site of interest according to 
this Ordinance. 
 

Stream - A watercourse. 
 

Stream Enclosure - A bridge, culvert or other structure in excess of 100 feet in length upstream 
to downstream which encloses a regulated water of this Commonwealth. 
 

Subarea (Subwatershed) - The smallest drainage unit of a watershed for which stormwater 
management criteria have been established in the Stormwater Management Plan. 
 

Subdivision - The division or re-division of a lot, tract, or parcel of land by any means into two 
or more lots, tracts, parcels or other divisions of land including changes in existing lot lines for 
the purpose, whether immediate or future, of lease, partition by the court for distribution to heirs 
or devisees, transfer of ownership, or building or lot development: Provided, however, that the 
subdivision by lease of land for agricultural purposes into parcels of more than ten acres, not 
involving any new street or easement of access or any residential dwelling, shall be exempted. 
 

Swale - A low lying stretch of land which gathers or carries surface water runoff.  
 

Timber Operations - See Forest Management. 
 

Time-of-Concentration (Tc) - The time for surface runoff to travel from the hydraulically most 

distant point of the watershed to a point of interest within the watershed. This time is the 

combined total of overland flow time and flow time in pipes or channels, if any. 
 

Watercourse - A channel or conveyance of surface water having defined bed and banks, whether 
natural or artificial, with perennial or intermittent flow. 
 

Waters of the Commonwealth - Rivers, streams, creeks, rivulets, impoundments, ditches, 
watercourses, storm sewers, lakes, dammed water, wetlands, ponds, springs, and other bodies or 
channels of conveyance of surface and underground water, or parts thereof, whether natural or 
artificial, within or on the boundaries of this Commonwealth. 
 

Wellhead - The point at which a groundwater well bore hole meets the surface of the ground. 
 

Wellhead Protection Area - The surface and subsurface area surrounding a water supply well, 
well field, spring or infiltration gallery supplying a public water system, through which 
contaminants are reasonably likely to move toward and reach the water source 
 

Wetland - Areas that are inundated or saturated by surface or ground water at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions, including swamps, marshes, 
bogs, and similar areas. 
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ARTICLE III-STORMWATER MANAGEMENT 
 

Section 301. General Requirements 
 

A. Applicants proposing Regulated Activities in the Brodhead and McMichaels Creek 
Watersheds which do not fall under the exemption criteria shown in Section 402 shall 
submit a drainage plan consistent with the Brodhead and McMichaels Creek Watershed 
Stormwater Management Plan to the Municipality for review. These criteria shall apply 
to the total proposed development even if development is to take place in stages 

 

B. The Applicant is required to perform an alternatives analysis to find practicable 
alternatives to the surface discharge of stormwater, the creation of impervious surfaces 
and the degradation of waters of the Commonwealth, and must maintain as much as 
possible the natural hydrologic regime 

 

C. The Drainage Plan must be designed through an alternatives analysis consistent with the 
sequencing provisions of Section 302 to ensure maintenance of the natural hydrologic 
regime and to promote groundwater recharge and protect groundwater and surface water 
quality and quantity. The Drainage Plan designer must proceed sequentially in 
accordance with Article III of this Ordinance. 

 

D. Stormwater drainage systems shall be provided in order to permit unimpeded flow along 
natural watercourses, except as modified by stormwater management facilities or open 
channels consistent with this Ordinance. 

 

E. The existing points of concentrated drainage that discharge onto adjacent property shall 
not be altered in any manner which could cause property damage without permission of 
the affected property owner(s) and shall be subject to any applicable discharge criteria 
specified in this Ordinance. 

 

F. Areas of existing diffused drainage discharge shall be subject to any applicable discharge 
criteria in the general direction of existing discharge, whether proposed to be 
concentrated or maintained as diffused drainage areas, except as otherwise provided by 
this Ordinance. If diffused drainage discharge is proposed to be concentrated and 
discharged onto adjacent property, the Applicant must document that adequate 
downstream conveyance facilities exist to safely transport the concentrated discharge, or 
otherwise prove that no erosion, sedimentation, flooding or other impacts will result from 
the concentrated discharge. 

 

G. Where a development site is traversed by existing watercourses, drainage easements shall 
be provided conforming to the line of such watercourses. The terms of the easement shall 
conform to the stream buffer requirements contained in Section 303.K.7 of this 
Ordinance. 

 

H. Any stormwater management facilities regulated by this Ordinance that would be located 
in or adjacent to waters of the Commonwealth or wetlands shall be subject to approval by 
PaDEP through the Joint Permit Application process, or, where deemed appropriate by 
PaDEP, the General Permit process. When there is a question whether wetlands may be 
involved, it is the responsibility of the Applicant or his agent to show that the land in 
question cannot be classified as wetlands, otherwise approval to work in the area must be 
obtained from PaDEP. 

 

I. Any stormwater management facilities regulated by this Ordinance that would be located 
on State highway rights-of-way shall be subject to approval by the Pennsylvania 
Department of Transportation (PennDOT). 
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J. Infiltration of runoff through seepage beds, infiltration trenches, etc., where soil 
conditions permit, and the minimization of impervious surfaces to the extent permitted by 
the Municipality’s Zoning Ordinance, are encouraged to reduce the size or eliminate the 
need for detention facilities or other structural BMPs. 

 

K. Roof drains shall not be connected to streets, sanitary or storm sewers, or roadside ditches 
in order to promote overland flow and infiltration/percolation of stormwater where 
advantageous to do so. Considering potential pollutant loading, roof drain runoff in most 
cases will not require pretreatment. 

 

L. All stormwater runoff, other than roof top runoff discussed in Section K. above, shall be 

treated for water quality prior to discharge to surface or groundwater. 
 

Section 302. Non-Structural Project Design (Sequencing to Minimize Stormwater Impacts) 
 

A. The design of all Regulated Activities shall include the following steps in sequence to 

minimize stormwater impacts. 
 

1. The Applicant is required to find practicable alternatives to the surface discharge 

of stormwater, the creation of impervious surfaces and the degradation of waters 

of the Commonwealth, and must maintain as much as possible the natural 

hydrologic regime of the site. 
 

2. An alternative is practicable if it is available and capable of being done after 

taking into consideration cost, existing technology and logistics in light of overall 

project purposes. 
 

3. All practicable alternatives to the discharge of stormwater are presumed to have 

less adverse impact on quantity and quality of waters of the Commonwealth 

unless otherwise demonstrated. 
 

B. The Applicant shall demonstrate that they designed the Regulated Activities in the 

following sequence to minimize the increases in stormwater runoff and impacts to water 

quality: 
 

1. Prepare an Existing Resource and Site Analysis Map (ERSAM), showing 

environmentally sensitive areas including, but not limited to, steep slopes, ponds, 

lakes, streams, wetlands, hydric soils, vernal ponds, flood plains, buffer areas, 

hydrologic soil groups A and B (areas conducive to infiltration), any existing 

recharge areas and any other requirements outlined in the municipal Subdivision 

and Land Development Ordinance. 
 

2. Establish buffers in accordance with Section 303.K 
 

3. Prepare a draft project layout avoiding earth disturbance in sensitive areas 

identified in Section 302.B.1 and minimizing total site earth disturbance as much 

as possible. The ratio of the disturbed area to the entire site area and measures 

taken to minimize earth disturbance shall be included on the ERSAM. 
 

4. Identify site specific predevelopment drainage areas, discharge points, recharge 
areas to be preserved and hydrologic soil groups A and B to be utilized for 
recharge. 
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5. Evaluate Nonstructural Stormwater Management Alternatives 
a. Minimize earth disturbance 
b. Minimize impervious surfaces 
c. Break up large impervious surfaces. 
 

6. Satisfy the Water Quality and Streambank Erosion Requirements outlined in 

Section 303. 
 

7. Satisfy Groundwater Recharge (infiltration) requirements of Section 304 and 
provide for stormwater treatment prior to infiltration. 

 

8. Determine the Management District where the site is located (Appendix D) and 
conduct a predevelopment runoff analysis. 

 

9. Prepare final project design to maintain predevelopment drainage areas and 
discharge points, to minimize earth disturbance and impervious surfaces, and to 
reduce runoff to the maximum extent possible. 

 

10. Conduct a post development runoff analysis based on the final design and meet 
the release rate, the overbank flow and extreme event requirements of Section 
305. 

 

11. Manage any remaining runoff through treatment prior to discharge, as part of 

detention, bioretention, direct discharge or other structural control  

 

After completion of Section 302, proceed to Section 303 
 

Section 303. Water Quality and Streambank Erosion Requirements 
 

In addition to the performance standards and design criteria requirements of this Ordinance, the 

Applicant SHALL comply with the following water quality requirements of this Article. 
 

A. For water quality and streambank erosion, the objective is to design a water quality BMP 

to detain the proposed conditions 2-year, 24-hour design storm to the existing conditions 

1-year flow using the SCS Type II distribution. Additionally, provisions shall be made 

(such as adding a small orifice at the bottom of the outlet structure) so that the proposed 

conditions 1- year storm takes a minimum of 24 hours to drain from the facility from a 

point where the maximum volume of water from the 1-year storm is captured. (i.e., the 

maximum water surface elevation achieved in the facility.) At the same time, the 

objective is not to attenuate the larger storms in “no detention” areas (District C). This 

can be accomplished by configuration of the outlet structure not to control the larger 

storms, or by a bypass or channel to divert only the 2-year design storm into the basin or 

divert flows in excess of the 2-year storm away from the basin. 
 

Where practicable, wet basins shall be utilized for water quality control and shall meet 

the requirements found in the PA Stormwater BMP manual as revised. 
 

Release of water can begin at the start of the storm (i.e., the invert of the water quality 

orifice is at the invert of the facility). The design of the facility shall consider and 

minimize the chances of clogging and sedimentation. Orifices smaller than 3 inches 

diameter are not recommended. However, if the Design Professional can provide proof 

that the smaller orifices are protected from clogging by use of trash racks, etc., smaller 

orifices may be permitted. 
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B. Where an NPDES permit for stormwater discharges associated with construction 

activities is required, the water quality requirements of that permit should be used. 

However the buffer provisions listed below should be applied to all applications.   
 

C. MS4 requirements for water quality shall be used where applicable in addition to the 

water quality requirements in this Section. 
 

D. In selecting the appropriate BMPs or combinations thereof, the Applicant SHALL 

consider the following: 

1. Total contributing area. 

2. Permeability and infiltration rate of the site soils. 

3. Slope and depth to bedrock. 

4. Depth to seasonal high water table. 

5. Proximity to building foundations and well heads. 

6. Erodibility of soils. 

7. Land availability and configuration of the topography 

8. Peak discharge and required volume control. 

9. Stream bank erosion. 

10. Efficiency of the BMPs to mitigate potential water quality problems. 

11. The volume of runoff that will be effectively treated. 

12. The nature of the pollutant being removed. 

13. Maintenance requirements. 

14. Creation/protection of aquatic and wildlife habitat. 

15. Recreational value. 
 

E. The temperature and quality of water and streams shall be maintained through the use of 
temperature sensitive BMPs and stormwater conveyance systems. 

 

F. The Applicant shall consider the guidelines found in the PaDEP BMP Manual (latest 
edition) for constructed wetlands, where proposed. 

 

G. Pretreatment in accordance with Sections 301.K and 301.L shall be provided prior to 
infiltration. 

 

H. Streambank restoration projects shall include the following: 
 

1. No restoration or stabilization projects may be undertaken without examining the 

fluvial geomorphology of stable reaches above and below the unstable reach. 
 

2. Restoration project design must consider maintenance of stability in the adjacent 

stable reaches of the stream channel. 
 

3. An Erosion and Sediment Control Plan approved by the Conservation District 

must be provided by the Applicant. 
 

4. All applicable State and Federal permits must be obtained. 
 

I. Biology shall be incorporated into the design of all wet basins in accordance with the 

West Nile Virus Guidance found in Appendix E of the 2003 plan update. 
 

J. To accomplish the above, the Applicant SHALL submit original and innovative designs 
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to the Municipal Engineer for review and approval. Such designs may achieve the water 

quality objectives through a combination of BMPs (Best Management Practices). 
 

K. Buffers 

1. In addition to the other requirements of Section 303, buffers shall be provided in 

accordance with this Section. 
 

2. Where resource buffers overlap, the more restrictive requirements shall apply. 
 

3. Pre-existing Lots or Parcels/Development in Outer Buffers - In the case of legally 

pre- existing lots or parcels (approved prior to the effective date of this 

Ordinance) where the useable area of a lot or parcel lies within an outer buffer 

area, rendering the lot or parcel unable to be developed in accordance with the 

allowable use per Municipal Zoning, the development may only be permitted by 

variance as provided in Section [INSERT] of the Municipality’s 

[INSERT].Ordinance. 
 

4. Improvements to Existing Structures in Outer Buffers - The provisions of this 

Section 303.K do not require any changes or improvements to be made to 

lawfully existing structures in buffers. However, when any substantial 

improvement to a structure is proposed which results in a horizontal expansion of 

that structure, the improvement may only be permitted by variance as provided in 

Section [INSERT]of the Municipality’s [INSERT] Ordinance. 
 

5. Wetlands and Vernal Ponds 
 

a. Wetland Identification – wetlands shall be identified in accord with the 

most current U.S. Army Corps of Engineers Manual for Identifying and 

Delineating Wetlands, properly flagged and surveyed on site to ensure 

they are protected. 
 

Wetlands in an artificial watercourse – wetlands contained within the 

banks of an artificial watercourse shall not be considered for buffer 

delineation purposes. 
 

 Wetlands in a natural watercourse – where wetlands are contained 

within the banks of a natural watercourse, only the stream buffer 

shall apply. 
 

b. Wetland and Vernal Pond Buffer Delineation – A [50] foot inner buffer 

and [100] foot outer buffer, measured perpendicular to and horizontally 

from the edge of the delineated wetland or vernal pond for a total 

distance of [150] feet, shall be maintained for all wetlands and vernal 

ponds. 
 

i. Inner Buffer – Measured perpendicular to and horizontally from 

the edge of the delineated wetland or vernal pond, for a distance of 

[50] feet. 
 

 Stormwater conveyance required by the [insert 

Municipality], buffer maintenance and restoration, the 

correction of hazardous conditions, stream crossings permitted 

by DEP and passive unpaved stable trails shall be permitted. 
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No other earth disturbance, grading, filling, buildings, 

structures, new construction, or development shall be 

permitted. 
 

 The area of the inner buffer altered by activities permitted in 

accord with Section 303.K.5.b.i shall be minimized to the 

greatest extent practicable 
 

ii. Outer Buffer – Measured perpendicular to and horizontal from the 

outer edge of the inner buffer for a distance of [100] feet, resulting 

in a total buffer of [150].feet. 
 

  Stormwater conveyance required by the Township/Borough, 

buffer maintenance and restoration, the correction of 

hazardous conditions, stream crossings permitted by DEP, 

roads constructed to existing grade, unpaved trails, and limited 

forestry activities that do not clear cut the buffer (e.g. selective 

regeneration harvest) in accord with a forestry management 

plan shall be permitted provided no buildings are involved, 

and those activities permitted under Sections 303.K.3 and 

303.K.4. 
 

 No more than twenty [20] percent of the cumulative outer 

buffer on the subject parcel shall be altered by the activities 

permitted in accordance with Section 303.K.5.b.ii. 
 

6. Lakes and Ponds 
 

a. There is no outer buffer around lakes and ponds 

 

b. Lake and Pond Buffer Delineation – A [150] foot buffer measured 

perpendicular to and horizontally from the edge of any water body, shall 

be maintained around any water body. 
 

c. Permitted Activities/Development - Stormwater conveyance required by 

the Township/Borough, buffer maintenance and restoration, the correction 

of hazardous conditions, lake front views, boat docks and unpaved trails 

shall be permitted provided no buildings are involved. 
 

d. The area of the buffer impacted by activities permitted in Section 

303.K.6.c. shall not exceed thirty-five [35] percent of the buffer on the 

subject parcel. 
 

7. Streams 

a. Stream Buffer Delineation – A [50] foot inner buffer and [100] foot outer 

buffer, measured perpendicular to and horizontally from the top-of-bank 

on both sides of any stream, for a total distance of [150] feet, shall be 

maintained on both sides of any stream. See Figure 303.1. 
 

i. Inner Buffer – Measured perpendicular to and horizontally from 

the top-of- bank of the stream for a distance of [50] feet. 
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• Stormwater conveyance required by the 

Township/Borough, buffer maintenance and restoration, 

the correction of hazardous conditions, stream crossings 

permitted by DEP, fish hatcheries, wildlife sanctuaries 

and boat launch sites constructed so as not to alter the 

flood plain cross section, and unpaved trails shall be 

permitted providing no buildings are involved. No other 

earth disturbance, grading, filling, buildings, structures, 

new construction, or development shall be permitted 
 

• The area of the inner buffer altered by activities permitted 

in accord with Section 303.K.7.a.i shall be minimized to 

the greatest extent practicable. 
 

ii. Outer Buffer – Measured perpendicular to and horizontally from 

the outer edge of the inner buffer for a distance of [100] feet 

resulting in a total buffer of [150] feet. 
 

• Stormwater conveyance required by the [Insert 

Municipality], buffer maintenance and restoration, the 

correction of hazardous conditions, agricultural activities, 

plant nurseries, parking lots constructed to existing grade, 

temporary fairs and carnivals, accessory uses for 

residential purposes, private sportsmen’s club activities, 

athletic facilities, orchards, wildlife sanctuaries, boat 

launch sites, roads constructed to existing grade, stream 

crossings permitted by DEP and unpaved trails and 

limited forestry activities that do not clear cut the buffer 

(e.g. selective regeneration harvest) in accord with a 

forestry management plan shall be permitted provided no 

buildings are involved. 
 

• In areas of the outer buffer which are not wetlands, vernal 

ponds or slopes of more than [15] percent, stormwater 

management facilities which improve water quality of 

stormwater discharge shall be permitted unless prohibited 

by other Township/Borough or state requirements. No 

other earth disturbance, grading, filling buildings, 

structures, new construction, or development shall be 

permitted 

 

• No more than [twenty (20)] percent of the cumulative 

outer buffer on the subject parcel shall be altered by the 

activities permitted in accordance with Section 303.K.7.ii. 
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Section 304 Groundwater Recharge (Infiltration/Recharge/Bioretention) 
 

Maximizing the ground water recharge capacity of the area being developed is required. Design 

of the infiltration/recharge stormwater management facilities shall give consideration to 

providing ground water recharge to compensate for the reduction in the percolation that occurs 

when the ground surface is disturbed or impervious surface is created. It is recommended that 

roof runoff be directed to infiltration BMPs which may be designed to compensate for the runoff 

from parking areas. These measures are required to be consistent with Section 102, and take 

advantage of utilizing any existing recharge areas. 
 

A. Infiltration BMPs shall meet the following minimum requirements: 
 

1. Where a NPDES permit for stormwater discharges associated with construction 

activities is required, the volume control requirement of that permit should be met 

unless the volume control requirement in this plan is greater.  
 

2. Maximum Infiltration Requirements: 
 

a. Regulated activities will be required to recharge (infiltrate), where 

practicable, a portion of the runoff created by the development as part of 

an overall stormwater management plan designed for the site. The volume 

of runoff to be recharged shall be determined from Sections 304.4.a. or 

304.4.b, depending upon demonstrated site conditions. 
 

3. Infiltration BMPs intended to receive runoff from developed areas shall be 

selected based on suitability of soils and site conditions and shall be constructed 

on soils that have the following characteristics: 
 

a. A minimum depth of 24 inches between the bottom of the BMP and the 

limiting zone. 
 

b. An infiltration and/or percolation rate sufficient to accept the additional 

stormwater load and drain completely as determined by field tests 

conducted by the Applicant’s design professional. 
 

c. The recharge facility shall be capable of completely infiltrating the 

recharge volume within 4 days. 
 

d. Pretreatment in accordance with Sections 301.K and 301.L shall be 

provided prior to infiltration. 
 

4. The size of the recharge facility shall be based upon the following volume criteria: 
 

a. NRCS Curve Number equation. 
 

The NRCS runoff shall be utilized to calculate infiltration requirements 

(P) in inches. For zero runoff:   
 

 P = I (Infiltration) (in.) = (200 / CN) – 2 Equation: 304.1 
 

Where: CN=SCS (NRCS) curve number of existing conditions 

contributing to the recharge facility. 
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This equation is displayed graphically in, and the infiltration requirement 

can be determined from, Figure 304.1. 
 

The recharge volume required would therefore be computed as: 
 

Rev(c.f.)=[I (in)* impervious area (s.f.)]/12 Equation: 304.2 

Where: I= infiltration requirements (in.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Figure 304.1. Infiltration requirement based upon NRCS Curve Number. 

 

 

b. Annual Recharge – Water Budget Approach 
 

It has been determined that infiltrating 0.6 inches of runoff from the post 

development impervious areas will aid in maintaining the hydrologic 

regime of the watershed. A minimum of 0.6 inches of rainfall shall be 

infiltrated from all impervious areas, up to an existing site condition curve 

number of 77. Above a curve number of 77, Equation 304.1 or the curve 

in Figure 304.1 shall be used to determine the Infiltration requirement and 

Equation 304.2 shall be used to determine the recharge volume.  

 

The recharge volume (Rev) required would therefore be computed as: 

Rev=[(0.6 or I, whichever is less) *  impervious area] / 12 
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B. Soils - A detailed soils evaluation of the project site shall be required where practicable to 

determine the suitability of recharge facilities. The evaluation shall be performed by a 

qualified design professional, and at a minimum, address soil permeability, depth to 

bedrock and subgrade stability. The general process for designing the infiltration BMP 

shall be: 
 

1. Analyze hydrologic soil groups as well as natural and man-made features within 

the watershed to determine general areas of suitability for infiltration practices. 
 

2. Provide site-specific infiltration test results (at the level of the proposed 

infiltration surface) in accord with ASTM Guide No. D5126 to determine the 

appropriate hydraulic conductivity rate. 
 

3. Design the infiltration structure for the required storm volume based on field 

determined capacity at the level of the proposed infiltration surface. 
 

4. If on-lot infiltration structures are proposed by the Applicant’s design 

professional, it must be demonstrated to the Municipality that the soils are 

conducive to infiltrate on the lots identified. 
 

C. Stormwater Hotspots – A stormwater hotspot is defined as a land use activity that 

generates higher concentrations of hydrocarbons, trace metals or toxicants than are found 

in typical stormwater runoff, based on monitoring studies. Table 304.1 provides samples 

of designated hotspots. If a site is designated as a hotspot, it has important implications 

for how stormwater is managed. First and foremost, untreated stormwater runoff from 

hotspots cannot be allowed to infiltrate into groundwater where it may contaminate water 

supplies. Therefore, the Rev requirement is NOT applied to development sites that fit into 

the hotspot category, but the requirements of Section 304.A should be met.  Second, a 

greater level of stormwater treatment may be needed at hotspot sites to prevent pollutant 

discharge after construction. EPA’s NPDES stormwater program requires some industrial 

sites to prepare and implement a stormwater pollution prevention plan. 

 

Table 304.1 – Classification of Stormwater Hotspots 

 

The following land uses and activities are samples of stormwater hotspots: 

 Vehicle salvage yards and recycling facilities 

 Fleet storage areas (bus, truck, etc.) 

 Public works storage areas 

 Facilities that generate or store hazardous materials 

 

Extreme caution shall be exercised where salt or chloride would be a pollutant since soils 

do little to filter this pollutant and it may contaminate the groundwater. The qualified 

design professional shall evaluate the possibility of groundwater contamination from the 

proposed infiltration/recharge facility and perform a hydrogeologic justification study if 

necessary. The infiltration requirement in High Quality/Exceptional Value waters shall be 

subject to the Department’s Chapter 93 Antidegradation Regulations. The municipality 

may require the installation of an impermeable liner in detention basins where the 

possibility of groundwater contamination exists. A detailed hydrogeologic investigation 

may be required by the Municipality. 
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The Municipality shall require the Applicant to provide safeguards against groundwater 

contamination for uses which may cause groundwater contamination, should there be a 

mishap or spill. 
 

D. Extreme caution shall be exercised where infiltration is proposed in Source Water 

Protection Areas or that may affect a wellhead or surface water intake. 
 

E. Recharge/infiltration facilities shall be used in conjunction with other innovative or 

traditional BMPs, stormwater control facilities, and nonstructural stormwater 

management alternatives. 
 

Upon completion of Section 304, proceed to Sections 305, 306 and 307 

Section 305. Stormwater Management Districts 
 

A. The Brodhead and McMichaels Creek Watershed has been divided into stormwater 
management districts as shown on the Watershed Map in Appendix D. The Management 
District Map is also available on the Monroe County Conservation District’s website. 
 
Standards for managing runoff from each subarea in the Brodhead and McMichaels 
Creek Watershed for the various design storms are shown in Table 305.1. Development 
sites located in each of the A, B, or C Districts must control proposed conditions peak 
runoff rates to existing conditions peak runoff rates for the design storms in accord with 
Table 305.1. 
 

In addition to the requirements specified in Table 305.1 below, the Water Quality and 
Streambank Erosion Requirements (Section 303), Groundwater Recharge (Section 304), 
and Erosion and Sediment Control Requirements (Section 308) shall be implemented. 
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TABLE 305.1 –Peak Runoff Rate Requirements 
 
 

District  Proposed conditions (reduce to) Existing conditions 
A  2 – year  1 – year 

  5 – year  5 – year 
  10 – year  10 – year 
  25 – year  25 – year 
  50- year  50- year 
  100-year  100-year 
     

B-1  2 – year  1- year 
  5 – year  2 – year 
  10 – year  5 – year 
  25 – year  10 – year 
  50- year  25- year 
  100-year  100-year 
     

B-2  2 – year  1- year 
  5 – year  2 – year 
  25 – year  5 – year 
  50- year  10- year 
  100 – year  50 – year 
     

B-3  50- year  10- year 
  100 – year  50 – year 
     

C  Provisional Direct Discharge District - Development sites which can 
discharge directly to the main channel or major tributaries or indirectly to 
the main channel through an existing stormwater drainage system (i.e., 
storm sewer or tributary) which meets the "Downstream Hydraulic 
Capacity Analysis" in Section 305 H and is shown by the design 
professional to not cause a downstream problem, may allow an 
increase in flow as long as no downstream harm is demonstrated. 
However, sites in District C shall comply with the criteria for Water 
Quality and Streambank Erosion (Ordinance Section 303); and 
Groundwater Recharge (Ordinance Section 304). If the proposed 
conditions runoff is intended to be conveyed by an existing stormwater 
drainage system to the main channel, assurance must be provided that 
such system has adequate capacity to convey the increased peak flows 
or will be provided with improvements to furnish the required 
capacity. When adequate capacity of the downstream system does not 
exist and will not be provided through improvements, the proposed 
conditions peak rate of runoff must be controlled to the existing conditions 
peak rate as required in District A provisions (i.e.,10-year proposed 
conditions flows to 10 year existing conditions flows) for the specified 
design storms. 

B. General - Proposed conditions peak rates of runoff from any Regulated Activity shall not 
exceed the peak release rates of runoff prior to development for the design storms 
specified on the Stormwater Management District Watershed Map (Appendix D) and 
Section 302, of this Ordinance. 

 

C. District Boundaries - The boundaries of the Stormwater Management Districts are shown 
on an official map that is available for inspection at the municipal office. A copy of the 
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official map at a reduced scale is included in the Ordinance Appendix D. The exact 
location of the Stormwater Management District boundaries as they apply to a given 
development site shall be determined by mapping the boundaries using the two-foot 
topographic contours (or most accurate data required) provided as part of the Drainage 
Plan. 

 

D. Sites Located in More Than One District - For a proposed development site located 
within two or more stormwater management district category subareas, the peak 
discharge rate from any subarea shall meet the requirements of Table 305.1 for each 
discharge point from the site. The calculated peak discharges shall apply regardless of 
whether the grading plan changes the drainage area by subarea. 

 
E. Off-Site Areas - Off-site areas that drain through a proposed development site are not 

subject to release rate criteria when determining allowable peak runoff rates. However, 
on-site drainage facilities shall be designed to safely convey off-site flows through the 
development site. 

 

F. Site Areas - Where the site area to be impacted by a proposed development activity 
differs significantly from the total site area, only the proposed impact area utilizing 
stormwater management measures shall be subject to the Management District Criteria. 
In other words, undisturbed areas bypassing the stormwater management facilities would 
not be subject to the Management District Criteria. 

 

G. "No Harm" Option - For any proposed development site not located in a provisional 
direct discharge district, the Applicant has the option of using a less restrictive runoff 
control (including no detention) if the Applicant can prove that "no harm" would be 
caused by discharging at a higher runoff rate than that specified by the Stormwater 
Management Plan. The "no harm" option is used when an Applicant can prove that the 
proposed hydrographs can match existing hydrographs, or if it can be proved that the 
proposed conditions will not cause increases in peaks at all points downstream. Proof of 
"no harm" must be shown based upon the following "Downstream Impact Evaluation" 
which shall include a “downstream hydraulic capacity analysis" consistent with Section 
305.H to determine if adequate hydraulic capacity exists. The Applicant shall submit to 
the Municipality this evaluation of the impacts due to increased downstream stormwater 
flows in the watershed. 

 

1. The Hydrologic Regime of the site must be maintained. 
 

2. The "Downstream Impact Evaluation" shall include hydrologic and hydraulic 
calculations necessary to determine the impact of hydrograph timing 
modifications due to the proposed development upon a dam, highway, structure, 
natural point of restricted streamflow or any stream channel section, established 
with the concurrence of the Municipality. 

 

3. The evaluation shall continue downstream until the increase in flow diminishes 
due to additional flow from tributaries and/or stream attenuation. 

 

4. The peak flow values to be used for downstream areas for the design return period 
storms (2, 5, 10, 25, 50, and 100-year) shall be the values from the calibrated 
model for the Brodhead and McMichaels Creek Watershed. These flow values 
can be obtained from the original Act 167 watershed storm water management 
plans. 

 

5. Applicant-proposed runoff controls which would generate increased peak flow 
rates at storm drainage problem areas, by definition, are precluded from 
successful attempts to prove "no-harm", except in conjunction with proposed 
capacity improvements for the problem areas consistent with Section 305.H. 
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6. A financial distress shall not constitute grounds for the Municipality to approve 
the use of the “no-harm” option. 

 

7. Downstream capacity improvements may be provided as necessary to achieve the 
"no harm" option. 

 

8. Any "no harm" justifications shall be submitted by the Applicant as part of the 
Drainage Plan Requirements per Article IV of this Ordinance. 

 
 

H. "Downstream Hydraulic Capacity Analysis" - Any downstream hydraulic capacity 
analysis conducted in accordance with this Ordinance shall use the following criteria for 
determining adequacy for accepting increased peak flow rates: 

 

1. Existing natural or man-made channels or swales must be able to convey the 
increased runoff associated with a 2-year return period event within their banks at 
velocities consistent with protection of the channels from erosion. Acceptable 
velocities shall be based upon criteria included in the DEP Erosion and Sediment 
Pollution Control Program Manual. 

 

2. Existing natural or man-made channels or swales must be able to convey 
increased 25- year return period runoff without creating any hazard to persons or 
property. 

 

3. Culverts, bridges, storm sewers or any other facilities which must pass or convey 
flows from the tributary area must be designed in accordance with DEP Chapter 
105 regulations (if applicable) and, at minimum, pass the increased 25-year return 
period runoff. 

 

I. Hardship Option - The Stormwater Management Plan and its standards and criteria are 
designed to maintain existing conditions peak flows and volumes throughout the 
Brodhead and McMichaels Creek watershed as the watershed becomes developed. There 
may be certain instances, however, where the standards and criteria established are too 
restrictive for a particular Applicant. The existing drainage network in some areas may be 
capable of safely transporting slight increases in flows without causing a problem or 
increasing flows elsewhere. If an Applicant cannot meet the stormwater standards due to 
lot conditions or if conformance would become a hardship to an Applicant, the hardship 
option may be applied. A financial distress shall not constitute grounds for the 
Municipality to approve the use of the hardship option. The Applicant would have to 
plead his/her case to the Governing Body with the final determination made by the 
Municipality. Any Applicant’s pleading the "hardship option" will assume all liabilities 
that may arise due to exercising this option. A financial distress shall not constitute 
grounds for the Municipality to approve the use of the “no-harm” option. 
 

Section 306. Calculation Methodology 
 

A. Stormwater runoff from all development sites with a drainage area of greater than 200 
acres shall be calculated using a generally accepted calculation technique that is based on 
the NRCS soil cover complex method. Table 306-1 summarizes acceptable computation 
methods and the method selected by the design professional shall be based on the 
individual limitations and suitability of each method for a particular site. The 
Municipality may allow the use of the Modified Rational Method to estimate peak 
discharges from drainage areas that contain less than one (1) acre. The Soil Cover 
Complex Method shall be used for drainage areas greater than 1 acre. 
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B. All calculations consistent with this Ordinance using the soil cover complex method shall 
use the appropriate design rainfall depths for the various return period storms consistent 
with current NOAA Atlas 14 Point Precipitation Frequency Estimates. If a hydrologic 
computer model such as PSRM or HEC-1 is used for stormwater runoff calculations, then 
the duration of rainfall shall be 24 hours. The SCS Type II Rainfall Distribution shall be 
utilized for the rainfall distribution. 

 

C. For the purposes of existing conditions flow rate determination, undeveloped land shall 
be considered as "meadow" in good condition, unless the natural ground cover generates 
a lower Curve Number (CN) or Rational 'C' value, as listed in Tables B-1 or B-32 in 
Appendix B of this Ordinance.  

 

D. All calculations using the Modified Rational Method shall use rainfall intensities 
consistent with appropriate times-of-concentration for overland flow and return periods 
from the current NOAA Atlas 14 Point Precipitation Frequency Estimates. Times-of-
concentration for overland flow shall be calculated using the methodology presented in 
Chapter 3 of Urban Hydrology for Small Watersheds, NRCS, TR-55 (as amended or 
replaced from time to time by NRCS). Times-of- concentration for channel and pipe flow 
shall be computed using Manning's equation.  

 

E. Calculations using the Modified Rational Method shall be based on a common time of 
concentration for all contributing areas to a discharge point in both the predevelopment 
and post development runoff conditions.  

 

F. Hydrograph volumes generated by the Modified Rational Method for routing through 
control (detention and infiltration) facilities should be comparable to hydrograph volumes 
generated by the TR-55 methodology. The ascending and descending limbs of the 
hydrograph generated by the Modified Rational method should be adjusted in order to 
provide a comparable hydrograph volume.  
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G. Runoff Curve Numbers (CN) for both existing and proposed conditions to be used in the 
soil cover complex method shall be obtained from Table B-1 in Appendix B of this 
Ordinance. Due to limitations of the TR-55 methodology, a minimum weighted Curve 
Number of 40 shall be utilized for the calculations.  

 

H. Runoff coefficients (C) for both existing and proposed conditions for use in the Modified 
Rational method shall be obtained from Table B-2 in Appendix B of this Ordinance.  

 

I. The designer shall consider that the runoff from proposed sites graded to the subsoil will 
not have the same runoff conditions as the site under existing conditions, even after 
placement of topsoil and/or seeding. The designer may increase his proposed condition 
“CN” or “C” to better reflect proposed soil conditions. 

 

J. Where uniform flow is anticipated, the Manning equation shall be used for hydraulic 
computations, and to determine the capacity of open channels, pipes, and storm sewers. 
Values for Manning's roughness coefficient (n) shall be consistent with Table B-3 in 
Appendix B of the Ordinance. 

 

K. Outlet structures for stormwater management facilities shall be designed to meet the 
performance standards of this Ordinance using any generally accepted hydraulic analysis 
technique or method. 

 

L. The design of any stormwater detention facilities intended to meet the performance 
standards of this Ordinance shall be verified by routing the design storm hydrograph 
through these facilities using the Storage-Indication Method. The Municipality may 
approve the use of any generally accepted full hydrograph approximation technique that 
shall use a total runoff volume that is consistent with the volume from a method that 
produces a full hydrograph.  

 

Section 307. Other Requirements 
 

A. Any stormwater facility located on State highway rights-of-way shall be subject to 
approval by the Pennsylvania Department of Transportation (PennDOT). 

 

B. Pretreatment in accordance with Sections 301.K and 301.L shall be provided prior to 
infiltration. 

 

C. Any stormwater management facility (i.e., BMP, detention basin) designed to store 
runoff and requiring a berm or earthen embankment required or regulated by this 
Ordinance shall be designed to provide an emergency spillway to handle the discharge of 
flows up to and including the inflow to the facility from the 100- year proposed 
conditions, considering the primary outlet control structure(s) are blocked. The height of 
embankment must provide a minimum one (1) foot of freeboard above the maximum 
pool elevation computed when the facility functions for the 100-year proposed conditions 
inflow. Should any stormwater management facility require a dam safety permit under 
PaDEP Chapter 105, the facility shall be designed in accordance with Chapter 105 and 
meet the regulations of Chapter 105 concerning dam safety which may be required to 
pass storms larger than the 100-year event. 

 

D. Any facilities that constitute water obstructions (e.g., culverts, bridges, outfalls, or stream 
enclosures), and any work involving wetlands governed by PaDEP Chapter 105 
regulations (as amended or replaced from time to time by PaDEP), shall be designed in 
accordance with Chapter 105 and will require a permit from PaDEP. 

 

E. Any other drainage conveyance facility that does not fall under Chapter 105 regulations 
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must be able to convey, without damage to the drainage structure or roadway, runoff 
from the 25-year design storm with a minimum 1.0 foot of freeboard measured below the 
lowest point along the top of the roadway. Any facility that constitutes a dam as defined 
in PaDEP Chapter 105 regulations may require a permit under dam safety regulations. 
Any facility located within a PennDOT right-of-way must meet PennDOT minimum 
design standards and permit submission requirements. 

 

F. Any drainage conveyance facility and/or channel not governed by Chapter 105 
Regulations, must be able to convey, without damage to the drainage structure or 
roadway, runoff from the 25-year design storm. Conveyance facilities to or exiting from 
stormwater management facilities (i.e., detention basins) shall be designed to convey the 
design flow to or from that structure. Roadway crossings located within designated 
floodplain areas must be able to convey runoff from a 100-year design storm. Any 
facility located within a PennDOT right-of-way must meet PennDOT minimum design 
standards and permit submission requirements. 

 

G. Storm sewers must be able to convey proposed conditions runoff from a [25]-year design 
storm without surcharging inlets, where appropriate. 

 

H. Adequate erosion protection shall be provided along all open channels, and at all points 
of discharge. 

 

I. The design of all stormwater management facilities shall incorporate sound engineering 
principles and practices. The Municipality reserves the right to disapprove any design 
that would result in the construction of or continuation of a stormwater problem area. 

 

Upon completion of Section 307, proceed to Section 308 
 

Section 308. Erosion and Sediment Control Requirements 
 

A. Any earth disturbance must be conducted in conformance with PA Title 25, Chapter 102, 

“Erosion and Sediment Control.” 
 

B. Additional erosion and sediment control design standards and criteria that must be or are 

recommended to be applied where infiltration BMPs are proposed shall include the 

following: 
 

1. Areas proposed for infiltration BMPs shall be protected from sedimentation and 

compaction during the construction phase to maintain maximum infiltration 

capacity. 
 

2. Infiltration BMPs shall not be constructed nor receive runoff until the entire 

contributory drainage area to the infiltration BMP has achieved final stabilization. 
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ARTICLE IV-DRAINAGE PLAN REQUIREMENTS 
 

Section 401. General Requirements 
 

For any of the activities regulated by this Ordinance, the preliminary or final approval of 
subdivision and/or land development plans, the issuance of any building or occupancy permit, or 
the commencement of any earth disturbance may not proceed until the Applicant or his/her agent 
has received written approval of a Drainage Plan from the Municipality and an adequate Erosion 
and Sediment Control Plan review by the Conservation District. 
 

Section 402. Drainage Plan Submission Exemptions 
 

A. Exemptions 
 

The following land use activities are exempt from the Drainage Plan submission 

requirements of this Ordinance: 
 

1. Use of land for gardening for home consumption. 
 

2. Agriculture when operated in accordance with a Conservation Plan or Erosion and 

Sediment Control Plan (E&S) found adequate by the Conservation District. 
 

3. Forest Management operations which are following the Department of 

Environmental Protection's management practices contained in its publication 

"Soil Erosion and Sedimentation (E&S) Control Guidelines for Forestry" and are 

operating under an approved E&S Plan and must comply with stream buffer 

requirements in Section 303 and flood plain management requirements. 
 

4. Impervious Surface - Any Regulated Activity that has less than 5,000 square foot 

of impervious surface and/or meets the following exemption criteria is exempt 

from the plan submittal provisions of this Ordinance. These criteria shall apply to 

the total development even if development is to take place in phases. The date of 

the original Brodhead and McMichaels Municipal Ordinance adoption shall be the 

starting point from which to consider tracts as “parent tracts" in which future 

subdivisions and respective impervious area computations shall be cumulatively 

considered. Impervious areas existing on the "parent tract" prior to adoption of 

this Ordinance shall not be considered in cumulative impervious area calculations 

for exemption purposes. 
 

5. High Tunnels shall be exempt from the provisions of this Ordinance if: 
 

a. The High Tunnel or its flooring does not result in an impervious area 

exceeding 25% of all structures located on the owners total contiguous land 

area; and 
 

b. The High Tunnel meets one of the following: 
 

i. The High Tunnel is located at least 100 feet from any perennial 

stream or watercourse, public road or neighboring property line. 
 

ii. The High Tunnel is located at least 35 feet from any perennial 

stream or watercourse, public road or neighboring property line 

and located on land with a slope not greater than 7%. 
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iii. The High Tunnel is supported with a buffer or diversion system 

that does not directly drain into a stream or other watercourse 

managing storm water runoff in a manner consistent with 

requirements of this Ordinance and the Act of April 18, 2018 P.L. 

91, No. 15, and the Act of October 4, 1978 (P.L. 864, No 167).  
 

B. Additional exemption criteria includes: 
 

1. Exemption responsibilities – An exemption shall not relieve the Applicant from 

implementing such measures as are necessary to protect the public health, safety, 

and property. An exemption shall not relieve the Applicant from providing 

adequate stormwater management for Regulated Activities to meet the purpose of 

this Ordinance; however, drainage plans will not have to be submitted to the 

Municipality. 
 

2. This exemption shall not relieve the Applicant from meeting the requirements for 
watersheds draining to Exceptional Value (EV) waters and Source Water 
Protection Areas (SWPA): requirements for Nonstructural Project Design 
(Section 302) Water Quality and Streambank Erosion (Section 303), and 
Groundwater Recharge (Section 304). 

 

3. Drainage Problems - If a drainage problem is documented or known to exist 

downstream of, or expected from the proposed activity, then the Municipality 

may require a Drainage Plant Submittal. 
 

4. Parent Tracts – Ordinance criteria shall apply to the total development even if 

development is to take place in phases. The date of the Municipal Ordinance 

adoption from the original Brodhead and McMichaels Creek Act 167 Plans shall 

be the starting point from which to consider tracts as “parent tracts” in which 

future subdivisions and respective impervious area computations shall be 

cumulatively considered. 
 

Section 403. Drainage Plan Contents 
 

The Drainage Plan shall consist of a general description of the project including sequencing 

items described in Section 302, calculations, maps, and plans. A note on the maps shall refer to 

the associated computations and erosion and sediment control plan by title and date. The cover 

sheet of the computations and erosion and sediment control plan shall refer to the associated 

maps by title and date. All Drainage Plan materials shall be submitted to the Municipality in a 

format that is clear, concise, legible, neat, and well organized; otherwise, the Drainage Plan shall 

not be accepted for review and shall be returned to the Applicant. 
 

The following items shall be included in the Drainage Plan: 
 

A. General 

 

1. General description of the project including those areas described in Section 302. 
 

2. General description of permanent stormwater management techniques, including 
construction specifications of the materials to be used for stormwater management 
facilities. 

 

3. Complete hydrologic, hydraulic, and structural computations for all stormwater 



  

 36 

management facilities. 
 

4. An Erosion and Sediment Control Plan, including all reviews and letters of 
adequacy obtained by the Conservation District. 

 
5. A general description of nonpoint source pollution controls. 

 

B. Maps 
 

Map(s) of the project area shall be submitted on [24-inch x 36-inch sheets] and/or shall 
be prepared in a form that meets the requirements for recording at the offices of the 
Recorder of Deeds of Monroe County. If the Subdivision and Land Development 
Ordinance (SALDO) has more stringent criteria then the more stringent criteria shall 
apply. The contents of the map(s) shall include, but not be limited to: 

 

1. The location of the project relative to highways, municipalities or other 
identifiable landmarks. 

 

2. Existing and final contours at intervals of two feet. In areas of steep slopes 
(greater than 15 percent), five-foot contour intervals may be used. 

 

3. Existing streams, lakes, ponds or other Waters of the Commonwealth within the 
project area. 

 

4. Other physical features including flood hazard boundaries, buffers, existing 
drainage courses, areas of natural vegetation to be preserved, and the total extent 
of the upstream area draining through the site. 

 

5. The locations of all existing and proposed utilities, sanitary sewers, and water 
lines within fifty (50) feet of property lines. 

 

6. The location(s) of public water supply wells and surface water intakes as well as 
their source water protection areas. 

 

7. Soil names and boundaries. 
 

8. Limits of earth disturbance, including the type and amount of impervious area that 
would be added. 

 

9. Proposed structures, roads, paved areas, and buildings. 
 

10. The name of the development, the name and address of the Applicant of the 
property, and the name of the individual or firm preparing the plan. 

 

11. The date of submission. 
 

12. A graphic and written scale of one (1) inch equals no more than fifty (50) feet; for 
tracts of twenty (20) acres or more, the scale shall be one (1) inch equals no more 
than one hundred (100) feet. 

 

13. A north arrow. 
 

14. The total tract boundary and size with distances marked to the nearest foot and 
bearings to the nearest degree. 

 

15. Existing and proposed land use(s). 
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16. A key map showing all existing man-made features beyond the property boundary 
that would be affected by the project. 

 

17. Location of all open channels. 
 

18. Overland drainage patterns and swales. 
 

19. A fifteen foot wide access easement to and around all stormwater management 
facilities that would provide ingress to and egress from a public right-of-way. 

 

20. The location of all erosion and sediment control facilities. 
 

21. A note on the plan indicating the location and responsibility for maintenance of 
stormwater management facilities that would be located off-site. All off-site 
facilities shall meet the performance standards and design criteria specified in this 
Ordinance. 

 

22. A statement, signed by the Applicant, acknowledging that any revision to the 
approved Drainage Plan must be approved by the Municipality and that a revised 
E&S Plan must be submitted to the Conservation District for a determination of 
adequacy. 

23. The following signature block for the Design Engineer: 
 

I, (Design Engineer), on this date (date of signature), hereby certify that the 
Drainage Plan meets all design standards and criteria of the Brodhead and 
McMichael Creek Watershed Act 167 Stormwater Management Ordinance." 

 

C. Supplemental Information 

 

1. A written description of the following information shall be submitted. 
 

a. The overall stormwater management concept for the project designed in 
accordance with Section 302. 

b. Stormwater runoff computations as specified in this Ordinance. 
c. Stormwater management techniques to be applied both during and after 

development. 
d. Expected project time schedule. 
e. Development stages (project phases) if so proposed. 
f. An operation and maintenance plan in accordance with Section 702 of this 

Ordinance. 
 

2. An erosion and sediment control plan. 
 

3. The effect of the project (in terms of runoff volumes and peak flows) on adjacent 
properties and on any existing municipal stormwater collection system that may 
receive runoff from the project site. 

 

4. A Declaration of Adequacy and Highway Occupancy Permit from the PennDOT 
District Office when utilization of a PennDOT storm drainage system is proposed. 

 

D. Stormwater Management Facilities 
 

1. All stormwater management facilities must be located on a plan and described in 
detail. 

 

2. When groundwater recharge methods such as seepage pits, beds or trenches are 
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used, the locations of existing and proposed septic tank infiltration areas and wells 
must be shown. 

 

3. All calculations, assumptions, and criteria used in the design of the stormwater 
management facilities must be shown. 

 

Section 404. Plan Submission 
 

The Municipality shall require receipt of a complete plan, as specified in this Ordinance. 
 

For any activities that require an NPDES Permit for Stormwater Discharges from Construction 

Activities, or a PaDEP Joint Permit Application, or a PennDOT Highway Occupancy Permit, or 

any other permit under applicable state or federal regulations, or are regulated under Chapter 105 

(Dam Safety and Waterway Management) or Chapter 106 (Floodplain Management) of PaDEP's 

Rules and Regulations, the proof of application for said permit(s) or approvals shall be part of 

the plan. The plan shall be coordinated with the state and federal permit process and the 

municipal SALDO review process. 
 

A. For those Regulated Activities which require SALDO approval, the Drainage Plan and 

ERSAM shall be submitted by the Applicant as part of the Preliminary Plan submission. 
 

B. For those Regulated Activities that do not require SALDO approval, See Section 401, 

General Requirements. 
 

C. Six (6) copies of the Drainage Plan shall be submitted and distributed as follows: 
 

1. [Two (2)] copies to the Municipality accompanied by the requisite Municipal 
Review Fee, as specified in this Ordinance. 
 

2. [Two (2)] copies to the Conservation District. 

    

3. [One (1)] copy to the Municipal Engineer. 
 

4. [One (1)] copy to the County Planning Commission. 
 

D. Any submissions found incomplete shall not be accepted for review and shall be returned 
to the Applicant with a notification in writing of the specific manner in which the 
submission is incomplete. 

Section 405. Drainage Plan Review 
 

A. The Municipal Engineer shall review the Drainage Plan for consistency with the adopted 

Brodhead and McMichael Creek Watershed Act 167 Stormwater Management Plan. 
 

B. The Municipal Engineer shall review the Drainage Plan for any subdivision or land 

development against the municipal subdivision and land development ordinance 

provisions not superseded by this Ordinance. 
 

C. The E & S Plan shall be reviewed by the County Conservation District and found 

adequate to meet the requirements of PaDEP's Chapter 102 regulations prior to Municipal 

approval of the Drainage Plan.  
 

D. For Regulated Activities specified in Section 104 of this Ordinance, the Municipal 

Engineer shall notify the Municipality in writing, within [ninety (90)] calendar days, 

whether the Drainage Plan is consistent with the Stormwater Management Plan. 
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1. Should the Drainage Plan be determined to be consistent with the Stormwater 

Management Plan, the Municipal Engineer will forward a letter of consistency to 

the Municipal Secretary, who will then notify the Developer. 
 

2. Should the Drainage Plan be determined to be inconsistent or noncompliant with 

the Stormwater Management Plan, the Municipal Engineer shall forward a letter 

to the Municipal Secretary with a copy to the Applicant citing the reason(s) and 

specific Ordinance sections for the inconsistency or noncompliance. 

Inconsistency or noncompliance may be due to inadequate information to make a 

reasonable judgment as to compliance with the stormwater management plan. 

Any Drainage Plans that are inconsistent or noncompliant may be revised by the 

Applicant and resubmitted consistent with this Ordinance. The Municipal 

Secretary shall then notify the Developer of the Municipal Engineer’s findings. 

Any disapproved Drainage Plans may be revised by the Developer and 

resubmitted consistent with this Ordinance. 
 

E. For Regulated Activities specified in Section 104 of this Ordinance, which require a 

building permit, the Municipal Engineer shall notify the Enforcement Officer in writing, 

whether the Drainage Plan is consistent with the Stormwater Management Plan and 

forward a copy of the approval/disapproval letter to the Applicant. Any disapproved 

drainage plan may be revised by the Applicant and resubmitted consistent with this 

Ordinance. 
 

F. For Regulated Activities specified in Section 104 of this Ordinance that require an 

NPDES Permit Application, PaDEP and the Conservation District may consider the 

Municipal Engineer's review comments in determining whether to issue a permit. 
 

G. The Municipality shall not grant approval or grant preliminary approval to any 

subdivision or land development for Regulated Activities specified in Sections 104 of this 

Ordinance if the Drainage Plan has been found to be inconsistent with the Stormwater 

Management Plan, as determined by the Municipal Engineer. All required permits from 

PaDEP must be obtained prior to approval of any subdivision or land development. 
 

H. No municipal permits shall be issued for any Regulated Activity specified in Section 104 

of this Ordinance if the Drainage Plan has been found to be inconsistent with the 

Stormwater Management Plan, as determined by the Municipal Engineer, or without 

considering the comments of the Municipal Engineer shall be issued. All required permits 

from PaDEP must be obtained prior to issuance of a building permit. 
 

I. The Applicant shall be responsible for completing Record Drawings of all stormwater 

management facilities included in the approved Drainage Plan. The Record Drawings and 

an explanation of any discrepancies with the design plans shall be submitted to the 

Municipal Engineer for final approval. In no case shall the Municipality approve the 

Record Drawings until the Municipality receives a copy of an approved or amended 

Declaration of Adequacy and/or Highway Occupancy Permit from the PennDOT District 

Office, NPDES Permit,  and any applicable permits or approvals, from PaDEP or the 

Conservation District. 

 

J. The Municipality's approval of a Drainage Plan shall be valid for a period not to exceed  

[five (5)] years, commencing on the date that the Municipality signs the approved 

Drainage Plan. If stormwater management facilities included in the approved Drainage 
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Plan have not been constructed, or if constructed, and record drawings of these facilities 

have not been approved within this [five (5)] year time period, then the Municipality 

may consider the Drainage Plan disapproved and may revoke any and all permits.  

Drainage Plans that are considered disapproved by the Municipality shall be resubmitted 

in accordance with Section 407 of this Ordinance. 

 

Section 406. Modification of Plans 
 

A. A modification to a Drainage Plan under review by the Municipality for a development 

site that involves a change in stormwater management facilities or techniques, or that 

involves the relocation or re-design of stormwater management facilities, or that is 

necessary because soil or other conditions are not as stated on the Drainage Plan as 

determined by the Municipal Engineer, shall require a resubmission of the modified 

Drainage Plan consistent with Section 404 of this Ordinance and be subject to review as 

specified in Section 405 of this Ordinance. 
 

B. A modification to an already approved or disapproved Drainage Plan shall be submitted 

to the Municipality, accompanied by the applicable Municipal Review and Inspection 

Fee.  A modification to a Drainage Plan for which a formal action has not been taken by 

the Municipality shall be submitted to the Municipality, accompanied by the applicable 

Municipal Review and Inspection Fee. 
 

Section 407. Resubmission of Disapproved Drainage Plans 
 

A disapproved Drainage Plan may be resubmitted, with the revisions addressing the Municipal 

Engineer's concerns documented in writing and addressed to the Municipal Secretary in 

accordance with Section 404 of this Ordinance and distributed accordingly and be subject to 

review as specified in Section 405 of this Ordinance. The applicable Municipal Review and 

Inspection Fee must accompany a resubmission of a disapproved Drainage Plan. 

 

Section 408. Authorization to Construct and Term of Validity 

 

The Municipality’s approval of an SWM Site Plan authorizes the regulated activities contained 

in the SWM Site Plan for a maximum term of validity of 5 years following the date of approval. 

The Municipality may specify a term of validity shorter than 5 years in the approval for any 

specific SWM Site Plan. Terms of validity shall commence on the date the Municipality signs 

the approval for an SWM Site Plan. If an approved SWM Site Plan is not completed according to 

Section 407 within the term of validity, then the Municipality may consider the SWM Site Plan 

disapproved and may revoke any and all permits. SWM Site Plans that are considered 

disapproved by the Municipality shall be resubmitted in accordance with Section 405 of this 

Ordinance. 
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ARTICLE V-INSPECTIONS 
 

Section 501. Schedule of Inspections 
 

A. The Municipal Engineer or his municipal designee shall inspect all phases of the 

installation of the permanent stormwater management facilities as deemed appropriate by 

the Municipal Engineer. 
 

B. During any stage of the work, if the Municipal Engineer or his municipal designee 

determines that the permanent stormwater management facilities are not being installed 

in accordance with the approved Stormwater Management Plan, the Municipality shall 

revoke any existing permits or other approvals and issue a cease and desist order until a 

revised Drainage Plan is submitted and approved, as specified in this Ordinance. 
 

C. A final inspection of all stormwater management facilities shall be conducted by the 

Municipal Engineer or his municipal designee and to confirm compliance with the 

approved Drainage Plan prior to the issuance of any Occupancy Permit. 
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 ARTICLE VI-FEES AND EXPENSES 
 

Section 601. Municipality Drainage Plan Review and Inspection Fee 
 

Fees shall be established by the Municipality to defray plan review and construction inspection 

costs incurred by the Municipality. All fees shall be paid by the Applicant at the time of 

Drainage Plan submission. Review and Inspection Fee Schedule shall be established by 

resolution of the municipal Governing Body based on the size of the Regulated Activity and 

based on the Municipality's costs for reviewing Drainage Plans and conducting inspections 

pursuant to Section 501. The Municipality shall periodically update the Review and Inspection 

Fee Schedule to ensure that review costs are adequately reimbursed. 
 

Section 602. Expenses Covered by Fees 
 

The fees required by this Ordinance shall at a minimum cover: 
 

A. Administrative costs. 
 

B. The review of the Drainage Plan by the Municipality and the Municipal Engineer. 
 

C. The site inspections. 
 

D. The inspection of stormwater management facilities and drainage improvements during 

construction. 
 

E. The final inspection upon completion of the stormwater management facilities and 

drainage improvements presented in the Drainage Plan. 
 

F. Any additional work required to enforce any permit provisions regulated by this 

Ordinance, correct violations, and assure proper completion of stipulated remedial 

actions. 
  



  

 43 

ARTICLE VII-CONSTRUCTION AND MAINTENANCE RESPONSIBILITIES 
 

Section 701. Performance Guarantee 
 

A. For subdivisions and land developments the Applicant shall provide a financial guarantee 

to the Municipality for the timely installation and proper construction of all stormwater 

management controls as: 1) Required by the approved Drainage Plan equal to or greater 

than the full construction cost of the required controls or 2) in the amount and method of 

payment provided for in the Subdivision and Land Development Ordinance. 
 

B. For other Regulated Activities, the Municipality may require a financial guarantee from 

the Applicant. 
 

C. At the completion of the project, and as a prerequisite for the release of the performance 
guarantee, the Applicant or his representatives shall: 

 

1. Provide a certification of completion from an engineer, architect, surveyor or other 
qualified person verifying that all permanent facilities have been constructed 
according to the plans and specifications and approved revisions thereto. 
 

2. Provide a set of record drawings. 
 

D. After the Municipality receives the certification, a final inspection shall be conducted by 
the Municipal Engineer or designee to certify compliance with this Ordinance. 

 

Section 702. Maintenance Responsibilities 
 

A. The Drainage Plan for the development site shall contain an operation and maintenance 

plan prepared by the Applicant and approved by the Municipal Engineer. The operation 

and maintenance plan shall outline required routine maintenance actions and schedules 

necessary to insure proper operation of the facility(ies). 
 

B. The Drainage Plan for the development site shall establish responsibilities for the 

continuing operation and maintenance of all proposed stormwater control facilities, 

consistent with the following principles: 
 

1. If a development consists of structures or lots which are to be separately owned 

and in which streets, sewers or other public improvements are to be dedicated to 

the Municipality, stormwater control facilities may also be dedicated to and 

maintained by the Municipality (the Municipality is not obligated to accept 

ownership). 
 

2. If a development site is to be maintained in a single ownership or if streets, sewers 

or other public improvements are to be privately owned and maintained, then the 

ownership and maintenance of stormwater control facilities may be the 

responsibility of the Applicant or private management entity. 
 

C. The Governing Body, upon recommendation of the Municipal Engineer, shall make the 

final determination on the continuing maintenance responsibilities prior to approval of 

the Drainage Plan. The Governing Body reserves the right to accept the ownership and 

operating responsibility for any or all of the stormwater management controls. 
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Section 703. Maintenance Agreement for Privately Owned Stormwater Facilities 
 

A. Prior to approval of the site's Drainage Plan, the Applicant shall sign and record the 
Maintenance Agreement contained in Appendix A which is attached and made part 
hereof, covering all stormwater control facilities that are to be privately owned. 
 

B. Other items may be included in the agreement where determined necessary to guarantee 
the satisfactory maintenance of all facilities. The Maintenance Agreement shall be subject 
to the review and approval of the Municipal Solicitor and Governing Body. 

 

Section 704. Municipal Stormwater Maintenance Fund 
 

A. Persons installing stormwater storage facilities shall be required to pay a specified 
amount to the Municipal Stormwater Maintenance Fund to help defray costs of periodic 
inspections and maintenance expenses. The amount of the deposit shall be determined as 
follows: 

 

1. If the storage facility is to be privately owned and maintained, the deposit shall 
cover the cost of periodic inspections performed by the Municipality for a period 
of [ten (10) years], as estimated by the Municipal Engineer. After that period of 
time, inspections will be performed at the expense of the Municipality. 

 

2. If the storage facility is to be owned and maintained by the Municipality, the 
deposit shall cover the estimated costs for maintenance and inspections for [ten 
(10) years]. The Municipal Engineer will establish the estimated costs utilizing 
information submitted by the Applicant. 

 

3. The amount of the deposit to the fund shall be converted to present worth of the 
annual series values. The Municipal Engineer shall determine the present worth 
equivalents, which shall be subject to the approval of the Governing Body. 

 

B. If a storage facility is proposed that also serves as a recreation facility (e.g., ballfield, 
lake), the Municipality may reduce or waive the amount of the maintenance fund deposit 
based upon the value of the land for public recreation purpose. 
 

C. If at some future time a storage facility (whether publicly or privately owned) is 

eliminated due to the installation of storm sewers or other storage facility, the unused 

portion of the maintenance fund deposit will be applied to the cost of abandoning the 

facility and connecting to the storm sewer system or other facility. Any amount of the 

deposit remaining after the costs of abandonment are paid will be returned to the 

depositor. 
 

D. Long-Term Maintenance – The Municipality may require Applicants to pay a fee to the 

Municipal Stormwater Maintenance Fund to cover long term maintenance of stormwater 

control and best management practices. 
 

E. Stormwater Related Problems - The Municipality may require Applicants to pay a fee to 

the Municipal Stormwater Maintenance Fund to cover stormwater related problems 

which may arise from the land development and earth disturbance 
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ARTICLE VIII-ENFORCEMENT AND PENALTIES 
 

Section 801. Right-of-Entry 
 

Upon presentation of proper credentials, duly authorized representatives of the Municipality may 
enter at reasonable times upon any property within the Municipality to inspect the condition of 
the stormwater structures and facilities in regard to any aspect regulated by this Ordinance. 
 

Section 802. Notification 
 

In the event that a person fails to comply with the requirements of this Ordinance, or fails to 

conform to the requirements of any permit issued hereunder, the Municipality shall provide 

written notification of the violation. Such notification shall set forth the nature of the violation(s) 

and establish a time limit for correction of these violation(s). Failure to comply within the time 

specified shall subject such person to the penalty provisions of this Ordinance. All such penalties 

shall be deemed cumulative and shall not prevent the Municipality from pursuing any and all 

remedies. It shall be the responsibility of the Applicant of the real property on which any 

Regulated Activity is proposed to occur, is occurring, or has occurred, to comply with the terms 

and conditions of this Ordinance. 
 

Section 803. Enforcement 
 

The Municipal Governing Body is hereby authorized and directed to enforce all of the provisions 

of this Ordinance. All inspections regarding compliance with the Drainage Plan shall be the 

responsibility of the Municipal Engineer or other qualified persons designated by the 

Municipality. 
 

A. Design Plans - A set of design plans approved by the Municipality shall be on file at the 
site throughout the duration of the construction activity. Periodic inspections may be 
made by the Municipality or designee during construction. 
 

B. Adherence to Approved Plan - It shall be unlawful for any person, firm or corporation to 
undertake any Regulated Activity under Section 104 on any property except as provided 
for in the approved Drainage Plan and pursuant to the requirements of this Ordinance. It 
shall be unlawful to alter or remove any control structure required by the Drainage Plan 
pursuant to this Ordinance or to allow the property to remain in a condition which does 
not conform to the approved Drainage Plan. 
 

C. Hearing - Prior to revocation or suspension of a permit and at the request of the 
Applicant, the Governing Body will schedule a hearing to discuss the non-compliance if 
there is no immediate danger to life, public health or property. The expense of a hearing 
shall be the Applicant’s responsibility. 

 

D. Suspension and Revocation of Permits 
 

1. Any permit issued by the Municipality may be suspended or revoked for: 
 

a. Non-compliance with or failure to implement any provision of the permit. 
 

b. A violation of any provision of this Ordinance or any other applicable law, 

ordinance, rule or regulation relating to the project. 
 

c. The creation of any condition or the commission of any act during 
construction or development which constitutes or creates a hazard or 
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nuisance, pollution or which endangers the life or property of others. 
 

2. A suspended permit shall be reinstated by the Governing Body when: 
 

a. The Municipal Engineer or his Municipal designee has inspected and 

approved the corrections to the stormwater management and erosion and 

sediment pollution control measure(s), or the elimination of the hazard or 

nuisance, and/or; 
 

b. The Governing Body is satisfied that the violation of the Ordinance, law, 

or rule and regulation has been corrected. 
 

3. A permit that has been revoked cannot be reinstated. The Applicant may apply for 

a new permit under the procedures outlined in this Ordinance. 
 

E. Occupancy Permit 
 

An occupancy permit shall not be issued unless the certification of completion pursuant 

to Section 701 A has been approved by the Municipality. The occupancy permit shall be 

required for each lot owner and/or Applicant for all subdivisions and land development in 

the Municipality. 
 

Section 804. Public Nuisance 
 

A. The violation of any provision of this Ordinance is hereby deemed a Public Nuisance. 
 

B. Each day that a violation continues shall constitute a separate violation. 
 

Section 805. Penalties 
 

A. Anyone violating the provisions of this Ordinance shall be subject to a fine of not 
more than $[INSERT] for each violation, recoverable with costs, or imprisonment of 
not more than [INSERT] days, or both. Each day that the violation continues shall be a 
separate offense 
 

B. In addition, the Municipality may institute injunctive, mandamus or any other appropriate 
action or proceeding at law or in equity for the enforcement of this Ordinance. Any court 
of competent jurisdiction shall have the right to issue restraining orders, temporary or 
permanent injunctions, mandamus or other appropriate forms of remedy or relief. 

 

Section 806. Appeals 
 

A. Any person aggrieved by any action of the Municipality or its designee may appeal to the 
Municipality's [Governing Body or Zoning Hearing Board] (per MPC Section 
909.1(a)(8 and 909.1(b)(6) )within [thirty (30)] days of that action. 
 

B. Any person aggrieved by any decision of [the Municipality's Governing Body or 
Zoning Hearing Board] may appeal to the County Court of Common Pleas in the 
County where the activity has taken place within [thirty (30) days] of the Municipal 
decision. 
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APPENDIX A 
STANDARD STORMWATER FACILITIES  

MAINTENANCE AND MONITORING AGREEMENT 
 

THIS AGREEMENT, made and entered into this  day of  , 20 , by and 
between 
  ,  (hereinafter  the  “Landowner”),  and    [Municipal  Name]     , 

[County Name] County; Pennsylvania, (hereinafter “Municipality”); 

 

WITNESSES: 

 

WHEREAS, the Landowner is the owner of certain real property as recorded by deed in the land 

records of  

                         County, Pennsylvania, Deed Book  at Page  , (hereinafter 

“Property”). 

 

WHEREAS, the Landowner is proceeding to build and develop the Property; and 

 

WHEREAS, the Subdivision/Land Management Plan (hereinafter “Plan”) for the 

    Subdivision which is expressly made a part hereof, as approved or to be 

approved by the Municipality, provides for detention or retention of stormwater within the 

confines of the Property; and 

 

WHEREAS, the Municipality and the Landowner, his successors and assigns agree that the 

health, safety, and welfare of the residents of the Municipality require that on-site stormwater 

management facilities be constructed and maintained on the Property: and 

 

WHEREAS, the Municipality requires, through the implementation of the                                      

Watershed Stormwater Management Plan, that stormwater management facilities as 

shown on the Plan be constructed and adequately maintained by the Landowner, his 

successors and assigns. 

 

NOW, THEREFORE, in consideration of the foregoing premises, the mutual covenants 

contained herein, and the following terms and conditions, the parties hereto agree as follows: 

 

1. The on-site stormwater management facilities shall be constructed by the Landowner, his 

successors and assigns, in accordance with the terms, conditions and specifications 

identified in the Plan. 

 

2. The Landowner, his successors and assigns, shall maintain the stormwater management 

facilities in good working condition, acceptable to the Municipality so that they are 

performing their design functions 

 

3. The Landowner, his successors and assigns, hereby grants permission to the 

Municipality, his authorized agents and employees, upon presentation of proper 

identification, to enter upon the Property at reasonable times, and to inspect the 

stormwater management facilities whenever the Municipality deems necessary. The 

purpose of the inspection is to assure safe and proper functioning of the facilities. The 

inspection shall cover the entire facilities, berms, outlet structures, pond areas, access 

roads, etc. When inspections are conducted, the Municipality shall give the Landowner, 

his successors and assigns, copies of the inspection report with findings and evaluations. 
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At a minimum, maintenance inspections shall be performed in accordance with the 

following schedule: 

 
 Annually for the first 5 years after the construction of the stormwater facilities, 
 Once every 2 years thereafter, or 
 During or immediately upon the cessation of a 100 year or greater precipitation 

event. 
 

4. All reasonable costs for said inspections shall be borne by the Landowner and payable to 

the Municipality. 

 

5. The owner shall convey to the municipality easements and/or rights-of-way to assure 

access for periodic inspections by the Municipality and maintenance, if required. 

 

6. In the event the Landowner, his successors and assigns, fails to maintain the stormwater 

management facilities in good working condition acceptable to the Municipality, the 

Municipality may enter upon the Property and take such necessary and prudent action to 

maintain said stormwater management facilities and to charge the costs of the 

maintenance and/or repairs to the Landowner, his successors and assigns. This provision 

shall not be construed as to allow the Municipality to erect any structure of a permanent 

nature on the land of the Landowner, outside of any easement belonging to the 

Municipality. It is expressly understood and agreed that the Municipality is under no 

obligation to maintain or repair said facilities, and in no event shall this Agreement be 

construed to impose any such obligation on the Municipality. 

 

7. The Landowner, his successors and assigns, will perform maintenance in accordance with 

the maintenance schedule for the stormwater management facilities including sediment 

removal as outlined on the approved schedule and/or Subdivision/Land Development 

Plan. 

 

8. In the event the Municipality, pursuant to this Agreement, performs work of any nature, 

or expends any funds in performance of said work for labor, use of equipment, supplies, 

materials, and the like on account of the Landowner’s or his successors’ and assigns’ 

failure to perform such work, the Landowner, his successors and assigns, shall reimburse 

the Municipality upon demand, within 30 days of receipt of invoice thereof, for all costs 

incurred by the Municipality hereunder. If not paid within said 30-day period, the 

Municipality may enter a lien against the property in the amount of such costs, or may 

proceed to recover his costs through proceedings in equity or at law as authorized under 

the provisions of the  Code. 

 

9. The Landowner, his successors and assigns, shall indemnify the Municipality and his 

agents and employees against any and all damages, accidents, casualties, occurrences or 

claims which might arise or be asserted against the Municipality for the construction, 

presence, existence or maintenance of the stormwater management facilities by the 

Landowner, his successors and assigns. 

 

10. In the event a claim is asserted against the Municipality, his agents or employees, the 

Municipality shall promptly notify the Landowner, his successors and assigns, and they 

shall defend, at their own expense, any suit based on such claim. If any judgment or 

claims against the Municipality, his agents or employees shall be allowed, the 

Landowner, his successors and assigns shall pay all costs and expenses in connection 
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therewith. 

 

11. In the advent of an emergency or the occurrence of special or unusual circumstances or 

situations, the Municipality may enter the Property, if the Landowner is not immediately 

available, without notification or identification, to inspect and perform necessary 

maintenance and repairs, if needed, when the health, safety or welfare of the citizens is at 

jeopardy. However, the Municipality shall notify the landowner of any inspection, 

maintenance, or repair undertaken within 5 days of the activity. The Landowner shall 

reimburse the  Municipality for his costs. 

 

This Agreement shall be recorded among the land records of 

 

_  [County Name] County, Pennsylvania and shall constitute a covenant running with 

the Property and/or equitable servitude, and shall be binding on the Landowner, his 

administrators, executors, assigns, heirs and any other successors in interests, in perpetuity. 

ATTEST: 

 

WITNESS the following signatures and seals: 

 

(SEAL) For the Municipality: 

 

 

(SEAL) For the Landowner: 

 

ATTEST: 

 

    (City, Borough, Township) County of  [County Name] 

 , Pennsylvania 
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I,   , a Notary Public in and for the County and State aforesaid, 

whose commission expires on the  day of   , 20 , do hereby certify that 

    whose name(s) is/are signed to the foregoing Agreement 

bearing date of the  day of   , 20 , has acknowledged the same before me 

in my said County and State. 

 

 

GIVEN UNDER MY HAND THIS  day of  , 20  . 

 

 

 

 

NOTARY PUBLIC 

 

(SEAL) 
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APPENDIX B 

STORMWATER MANAGEMENT DESIGN CRITERIA 
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Table B-1 

Runoff Curve Numbers Based on Land Use and HSG 

  CNs for hydrologic soil group 

Cover Type and Hydrologic Condition A B C D 

Open Space (lawns, parks, golf courses, cementeries, landscaping, etc.)         

Poor condition (grass cover on <50% of the area) 68 79 86 89 

Fair condition (grass cover on 50% to 75% of the area 49 69 79 84 

Good condition (grass cover on >75& of the area) 39 61 74 80 

Impervious Areas:         

Open water bodies: lakes, wetlands, ponds, etc. 100 100 100 100 

Paved parking lots, roofs, driveways, etc. or other similar impervious surfaces 98 98 98 98 

Porous Pavement and Pavers:         

Porous Pavement / Concrete on minimum  12" Clean Aggregate Base 40 40 66 70 

Porous Pavers/ Pavement/Concrete Walks with min. 6" Clean Aggregate Base 40 52 75 80 

Non-Impervious Driving Surfaces:         

Gravel 94 97 97 97 

Dirt 88 93 94 94 

Cultivated Agricultural Lands         

Row Crops (good), e.g., corn, sugar beets, soy beans 64 75 82 85 

Small grain (good), e.g., wheat, barley, flax 60 72 80 84 

Meadow (continuous grass, protected from grazing, and generally mowed for hay): 30 58 71 78 

Brush (brush-weed-grass mixture, with brush the major element):         

Poor (<50% ground cover) 48 67 77 83 

Fair (50% to 75% ground cover) 35 56 70 77 

Good (>75% ground cover) 30 48 65 73 

Woods:         

Poor (forest litter, small trees, and brush are destroyed by heavy grazing or regular burning) 45 66 77 83 

Fair (woods are grazed but not burned, and some forest litter covers the soil) 36 60 73 79 

Good (woods are protected from grazing, and litter and brush adequately cover the soil) 30 55 70 77 

     [1] Composite CNs for Residential , Commercial and Industrial Uses shall be computed based on the applicable values provided in this Table  

[2] If Weighted CN is less than 40, use CN=40 for runoff computations. 
    [3] Designer shall submit justification for the use of CN values not specified in the above Table 
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      Table B-2 

     

  
              Runoff Coefficients for the Rational Formula 

     

   
By Land Use, Hydrologic Soil Group and Overland Slope (%) 

    Hydrologic Soil Group (HSG)  A   B   C   D 

Slope  0-2%  2-6% 6%+   0-2% 2-6% 6%+   0-2% 2-6% 6%+   0-2% 2-6% 6%+ 

                                

Cultivated Land 0.08 (a) 0.13 0.16   0.11 0.15 0.21   0.01 0.19 0.28   0.18 0.23 0.31 

  0.14 (b) 0.18 0.22   0.16 0.21 0.28   0.20 0.25 0.34   0.24 0.29 0.41 
  

   
  

   
  

   
  

  
  

Pasture 0.12 0.20 0.30   0.18 0.28 0.37   0.24 0.34 0.44   0.30 0.40 0.50 

  0.15 0.25 0.37   0.23 0.34 0.45   0.30 0.42 0.52   0.37 0.50 0.62 
  

   
  

   
  

   
  

  
  

Open Space/Lawn 0.10 0.16 0.25   0.14 0.22 0.30   0.20 0.28 0.36   0.24 0.30 0.40 

  0.14 0.22 0.30   0.20 0.28 0.37   0.26 0.35 0.44   0.30 0.40 0.50 
  

   
  

   
  

   
  

  
  

Forest 0.05 0.08 0.11   0.08 0.11 0.14   0.10 0.13 0.16   0.12 0.16 0.20 

  0.08 0.11 0.14   0.10 0.14 0.18   0.12 0.16 0.20   0.15 0.20 0.25 
  

   
  

   
  

   
  

  
  

Meadow 0.05 0.10 0.14   0.05 0.13 0.19   0.12 0.17 0.24   0.16 0.21 0.28 

  0.11 0.16 0.20   0.14 0.19 0.26   0.18 0.23 0.32   0.22 0.27 0.39 
  

   
  

   
  

   
  

  
  

Impervious Surfaces (including 
dirt, gravel) 

0.85 0.86 0.87   0.85 0.86 0.87   0.85 0.86 0.87   0.85 0.86 0.87 

0.95 0.96 0.97   0.95 0.96 0.97   0.95 0.96 0.97   0.95 0.96 0.97 
                                

                (a) Runoff coefficients for storm recurrence intervals less than 25 years. 

(b) Runoff coefficients for storm recurrence intervals of 25 years or more 

                Source:    "Recommended Hydrologic Procedures for Computing Urban Runoff from Small Watersheds in Pennsylvania"  
    Pennsylvania DER #609-12/90 
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TABLE B-3 
 

Roughness Coefficients (Manning's "n") For Overland Flow (U.S. Army 
Corps Of Engineers, HEC-1 Users Manual) 
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APPENDIX C 

SAMPLE DRAINAGE PLAN APPLICATION AND FEE SCHEDULE 
 

(To be attached to the "land subdivision plan or development plan review application or "minor 
land subdivision plan review application") 
 

Application is hereby made for review of the Stormwater Management and Erosion and 

Sedimentation Control Plan and related data as submitted herewith in accordance with the 

  Township Stormwater Management and Earth Disturbance Ordinance. 

  Final Plan  Preliminary Plan  Sketch 

Plan Date of Submission   Submission No.    

1. Name of subdivision or development   

2. Name of Applicant  Telephone No.   (if 

corporation, list the corporation's name and the names of two officers of the corporation) 
  Officer 1 

  Officer 2 
 

Address   

Zip    
 

Applicants interested in subdivision or development 
(if other than property owner give owners name and address) 
 

3. Name of property owner  Telephone No.   
 

Address   

Zip   
 

4. Name of engineer or surveyor      Telephone No.        
 

Address   
Zip   

 

5. Type of subdivision or development proposed: 
 

   Single-Family Lots     Townhouses    Commercial(Multi-Lot) 
   Two Family Lots      Garden Apartments    Commercial (One-Lot) 
   Multi-Family Lots     Mobile-Home Park    Industrial (Multi-Lot) 
   Cluster Type Lots      Campground            Industrial (One-Lot) 

     Planned Residential     Other                  Development 
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6. Linear feet of new road proposed  L.F. 
 

7. Area of proposed and existing conditions impervious area on entire tract. 
 

a. Existing (to remain)  S.F.    % of Property 

b. Proposed  S.F.    % of Property 
 

8. Stormwater 
 

a. Does the peak rate of runoff from proposed conditions exceed that flow which 
occurred for existing conditions for the designated design storm?                  

 

b. Design storm utilized (on-site conveyance systems) (24 hr.)   No. of 
Subarea             

Watershed Name                 

Explain:                                           

                                                                                                                                      

                                                                                                                                      
 

 

c. Does the submission and/or district meet the release rate criteria for the applicable 
subarea?   

 

d. Number of subarea(s) from Ordinance Appendix D of the Brodhead and 
McMichael Creek Watershed Stormwater Management Plan.        

e. Type of proposed runoff control      
 

f. Does the proposed stormwater control criteria meet the requirement/guidelines of 
the Stormwater Ordinances?      

If not, what variances/waivers are requested?   Reasons Why:  

                         

 

                                                                                                                                                                                                      

g. Does the plan meet the requirements of Article iii of the Stormwater Ordinances?   

If not, what variances/waivers are requested?   Reasons Why:  

                         

 

                                                                                                                                                                                                      
 

h. Was TR-55, June 1986 utilized in determining the time of concentration? 
 
 

i. What hydrologic method was used in the stormwater computations? 
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j. Is a hydraulic routing through the stormwater control structure submitted? 
 
 

k. Is a construction schedule or staging attached?   

l. Is a recommended maintenance program attached?   

9. Erosion and Sediment Pollution Control (E&S): 
 

a. Has the stormwater management and E&S plan, supporting documentation and 
narrative been submitted to the                     County Conservation District?   

 

b. Total area of earth disturbance  S.F. 

10. Wetlands 

a. Have the wetlands been delineated by someone trained in wetland delineation?   

b. Have the wetland lines been verified by a state or federal permitting authority?   

c. Have the wetland lines been surveyed?      
 

d. Total acreage of wetland within the property       
 

e. Total acreage of wetland disturbed      

f. Supporting documentation      

11. Filing 

a. Has the required fee been submitted?                             Amount:      

b. Has the proposed schedule of construction inspection to be performed by the 
Applicant's engineer been submitted?      

 

c. Name of individual who will be making the inspections      

d. General comments about stormwater management at the development: 
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CERTIFICATE OF OWNERSHIP AND ACKNOWLEDGMENT OF APPLICATION: 

COMMONWEALTH OF PENNSYLVANIA 
COUNTY OF  [County Name] . 
 

On this the  day of   , 20  , before me, the 
undersigned officer, personally appeared   who being duly sworn, 
according to law, deposes and says that     owners of the 
property described in this application and  that  the application   was made with  knowledge 
and/or direction and does hereby agree with the said application and to the submission of the 
same. 

  Property Owner 
 

My Commission Expires       ,     20   
Notary Public    
 

 
THE UNDERSIGNED HEREBY CERTIFIES THAT TO THE BEST OF HIS KNOWLEDGE 
AND BELIEF THE INFORMATION AND STATEMENTS GIVEN ABOVE ARE TRUE AND 
CORRECT. 

SIGNATURE OF APPLICANT   
 

 

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////  

(Information Below This Line To Be Completed By The Municipality) 

     (Name of) Municipality official submission receipt: 

Date complete application received:           Plan Number:      

Fees:   Date fees paid:          Received by:      

Official submission receipt date:       Received by:     

 

Municipality 
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Drainage Plan Proposed Schedule of Fees 

 
Subdivision name  Submittal No.    

Owner  Date   

Engineer    

1. Filing fee    $    

2. Land use 
2a. Subdivision, campgrounds, mobile home parks, and   $     

 multi-family dwelling where the units are located 
in the same local watershed. 

2b. Multi-family dwelling where the designated open    $    
 space is located in a different local watershed from 

the proposed units. 
2c. Commercial/industrial.    $    

3. Relative amount of earth disturbance 3a. Residential 
road <500 l.f.    $    
road 500-2,640 l.f.    $    
road >2,640 l.f.    $    
3b. Commercial/industrial and other 
impervious area <3,500 s.f.    $    
impervious area 3,500-43,460 s.f.    $    
impervious area >43,560 s.f.    $    

4. Relative size of project 
4a. Total tract area  <1 ac    $    
1-5 ac    $    
5-25 ac   $    
25-100 ac    $    
100-200 ac    $    
>200 ac    $    

5. Stormwater control measures 
5a. Detention basins & other controls which    $    
 require a review of hydraulic routings 

($ per control). 
 5b. Other control facilities which require    $    
 storage volume calculations but no hydraulic 

routings. ($ per control) 

6. Site inspection ($ per inspection)    $    

  Total $    

 

All subsequent reviews shall be 1/4 the amount of the initial review fee unless a new application 
is required as per Section 406 of the stormwater Ordinance. A new fee shall be submitted with 
each revision in accordance with this schedule. 
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APPENDIX D 

STORMWATER MANAGEMENT DISTRICT WATERSHED MAP 

 



/

Detention is not required if the increase in stormwater 
runoff can be conveyed to a stream or watercourse in a 
safe manner (ordinance sections 305 G,H) otherwise, 
District A requirements apply

mwilk
Typewritten Text
Management Districts
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APPENDIX E 

EXISTING VACANT LOTS IN RECORDED SUBDIVISIONS   

METHOD OF STORAGE COMPUTATION AND EXAMPLE LOT LAYOUTS 
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VII. PRIORITIES FOR IMPLEMENTATION OF THE PLAN 

 

The Brodhead Creek and McMichaels Creek Watershed Stormwater Management Plan 

preparation process is complete with Monroe County’s adoption of the Draft Plan and 

submission of the Final Plan to DEP for approval. Procedures for the review and adoption of the 

Plan are included in Section VIII. Subsequent activities to carry out the provisions of the Plan are 

considered by DEP to be part of the implementation of the Plan. The initial step of Plan 

implementation is DEP approval. DEP approval sets in motion the mandatory schedule of 

adoption of Municipal Ordinance provisions to implement the stormwater management criteria. 

Brodhead Creek and McMichaels Creek Watershed Municipalities will have six months from 

DEP approval within which to adopt the necessary Ordinance provisions. Failure to do so could 

result in the withholding of state funds to the Municipality(ies) per Act 167. 

 

Additional implementation activities are the formal publishing of the Final Plan after DEP 

approval, development of a local program to coordinate with DEP regarding permit reviews for 

stream encroachments, diversions, etc., and development of a systematic approach for correction 

of existing storm drainage problem areas. The priorities for Plan implementation are presented in 

detail below in (essentially) chronological order. 

 

A. DEP Approval of the Plan 

 

Upon adoption of the Plan by Monroe County, the Plan is submitted to DEP for approval. The 

DEP review process involves determination that all of the activities specified in the approved 

Scope of Study have been satisfactorily completed in the Plan. Further, the Department will only 

approve the Plan if it determines the following: 

 

1. That the Plan is consistent with municipal floodplain management plans, State 

programs which regulate dams, encroachments and other water obstructions, and 

State and Federal flood control programs; and 

 

2. That the Plan is compatible with other watershed stormwater plans for the basin in 

which the watershed is located and is consistent with the policies and purposes of 

Act 167. 

 

DEP action to either approve or disapprove the Plan must take place within ninety (90) days of 

receipt of the Plan by the Department. Otherwise, the Plan would be approved by default. 

 

B. Publishing the Plan 

 

Consistent with the Brodhead Creek and McMichaels Creek Watershed Scope of Study, the 

Monroe County Planning Commission will publish additional copies of the Plan after DEP 

approval. One copy of the Plan will be provided to each Municipality. Additional separate copies 

of the Brodhead Creek and McMichaels Creek Watershed-Act 167- Stormwater Management 

Ordinance will be published for use by the Municipalities. 

 

C. Development of a Local Program to Coordinate with DEP Regarding Chapter 105 

and Chapter 106 Permit Application Reviews 

 

Stream encroachments, stream enclosures, waterway diversions, water obstructions and other 

activities regulated by Chapter 105 and Chapter 106 of DEP’s Rules and Regulations may have a  

impact on the effectiveness of the runoff control strategy developed for the Brodhead Creek and 

McMichaels Creek Watershed. Activities of this type may modify the conveyance characteristics 
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of the study area and, hence, impact on the relative timing of peak flows and/or the ability of the 

conveyance facilities to safely transport peak flows. Therefore, to ensure that the DEP permitting 

process is consistent with the adopted and approved Plan, a local review of Chapter 105 and 

Chapter 106 permit applications should be coordinated with the DEP review process. 

 

The local review for Monroe County would be performed by the Monroe County Planning 

Commission and would be accomplished through monitoring of the applications as published in 

the Pennsylvania Bulletin. The Monroe County Planning Commission would be responsible for 

providing comments consistent with the adopted Act 167 Plan within the stated DEP review 

period. Further, the Monroe County Planning Commission would keep records of applications 

reviewed and the DEP action. 

 

D. Municipal Adoption and Enforcement of Ordinance Provisions to Implement the 

Plan 

 

The key ingredient for implementation of the Stormwater Management Plan is the adoption and 

enforcement of the necessary Ordinance provisions by the Brodhead Creek and McMichaels 

Creek Watershed Municipalities. Provided as part of the Plan is the Brodhead Creek and 

McMichaels Creek Watershed-Act 167-Stormwater Management Ordinance which is a single 

purpose stormwater Ordinance that could be adopted by each Municipality essentially as is to 

implement the Plan. The single purpose Ordinance was chosen for ease of incorporation into the 

existing structure of municipal Ordinances. All that would be required of any Municipality 

would be to adopt the Ordinance itself and adopt the necessary tying provisions into the existing 

Subdivision and Land Development Ordinance and Zoning Ordinance. The tying provisions 

would simply refer any applicable regulated activities within the Brodhead Creek and 

McMichaels Creek Watershed to the single purpose Ordinance from the other Ordinances. 

 

It is not required, however, that a Municipality adopt the single purpose Ordinance. At the 

Municipality's discretion, it may opt to incorporate all of the necessary provisions into the 

existing Ordinances rather than adopt a separate Ordinance. In this event, the Municipality must 

ensure that the amended Ordinance satisfactorily implements the approved Plan. 

 

E. Level of Government Involvement in Stormwater Management 

 

The existing institutional arrangements for the management of stormwater include federal, state, 

and county governments; as well as every Municipality within the watershed. 

 

In the absence of a single entity with responsibility for all aspects of stormwater management 

within a watershed, it is clear that the “management” which occurs is primarily a function of a 

multiple permitting process in which a developer attempts to satisfy the requirements of all of the 

permitting agencies. Each public agency has established its own regulations based on its own 

objectives and legislative mandates as well as its own technical standards, applicable to its 

particular stormwater concerns. 

 

F. Development of a Systematic Approach for Correction of Existing Storm Drainage 

Problem Areas 

 

Correction of the existing storm drainage problem areas in the study area is not specifically part 

of the Act 167 planning process. However, the development of the Plan has provided a  

framework for their correction for the following reasons: 

 

1. Existing storm drainage problems have been documented through interaction with 
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the Watershed Plan Advisory Committee.  

 

2. Implementation of the runoff control criteria specified in the Plan will prevent the 

existing drainage problems from becoming worse (and prevent the creation of 

new drainage problem areas) 

 

3. The hydrologic model developed to formulate the runoff control criteria could be 

used as an analytical tool for designing engineering solutions to existing drainage 

problems. 

 

With the above in mind, each Municipality within the Brodhead Creek and McMichaels Creek 

Watershed should take the following steps to implement solutions to the existing storm drainage 

problem areas: 

 

1. Prioritize the list of storm drainage problems within the Municipality based on 

frequency of occurrence, potential for injury to persons or property, damage 

history, public perception of the problems, and other appropriate criteria. 

 

2. For the top priority drainage problems in the Municipality, conduct detailed 

engineering evaluations to determine the exact nature of the problems (if not 

known), determine alternative solutions, provide cost estimates for the alternative 

solutions, and recommend a course of municipal action. The number of drainage 

problems to be evaluated by a Municipality should be based on a schedule 

compatible with completing engineering studies on all problem areas within 

approximately five years. The Brodhead Creek and McMichaels Creek 

hydrologic model would be available at the Monroe County Planning 

Commission office to provide flow data as input to the engineering studies. 

 

3. On the priority and cost bases, incorporate implementation of recommended 

solutions to the drainage problems in the annual Municipal capital budget or the 

Municipal maintenance budget as funds are available. Solutions for existing 

stormwater drainage problems may qualify for low interest loans from the 

Pennsylvania Infrastructure Investment Authority (PENNVEST) or other grant 

sources. The number of drainage problems corrected in a given year should be 

based on a maximum ten-year schedule of resolving all existing documented 

drainage problems in the Municipality for which cost-effective solutions exist. 

 

The above stated procedure for dealing with existing storm drainage problem areas is not a 

mandatory action placed on Municipalities with the adoption of the Plan. Rather, it represents 

one systematic method to approach the problems uniformly throughout the study area and 

attempt to improve the current runoff situation in the basin. The key elements involved in the 

success of the remedial strategy will be the dedication of the municipalities to construct the 

corrective measures and the consistent and proper application of the runoff control criteria 

specified in the Plan. The latter element is essential to ensure that remedial measures do not 

become obsolete (under-designed) by increases in peak flows with development. 

 

The minimum objectives of this plan and the minimum mandates of Act 167 can be 

accomplished without significant modification of existing institutional arrangements by actions 

taken at the municipal level (in combination with continuing voluntary coordination at the 

watershed level), participation by the county in the technical review, maintenance and operation 

of the computer model (as necessary), and compilation of data required for periodically updating 

the plan. In addition, upon adoption and approval of the plan, all future public facilities, facilities 
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for the provision of public utility services, and all facilities owned or financed by state funds will 

have to be consistent with the watershed plan; even though they might not be otherwise subject 

to municipal regulation. 

 

G. Culvert Replacement  

 

The General Procedures for Municipalities to determine the size of replacement culverts using 

Act 167 data is as follows: 

 

1. Determine the location and Municipality of obstruction on the Obstruction Map 

and obtain the obstruction number. 

 

2. From Section 105.161 of DEP's Chapter 105, determine the design storm 

frequency. 

 

3. Locate the flow value (cfs) for the design storm frequency determined from #1 

and #2 above. 

 

4. Have the culvert sized for this design flow and obtain any necessary 

approvals/permits. 

 

Note: Any culverts/stream crossings not identified on the Obstruction Map would need to 

have storm flows computed for sizing purposes. 

 

H. PENNVEST Funding 

 

One way in which the completion and implementation of this plan can be of assistance in 

addressing storm drainage problems is by opening the avenue of funding assistance through the 

PENNVEST program. The PENNVEST Act of 1988, as amended, provides low interest loans to 

governmental entities for the construction, improvement or rehabilitation of stormwater projects 

including the transports, storage and infiltration of stormwater and best management practices to 

address non-point source pollution associated with stormwater. 

 

In order to qualify for a loan under PENNVEST, the Municipality or county: 

 

1. Must be located in a watershed for which there is an existing county adopted and 

DEP approved stormwater plan with enacted stormwater Ordinances consistent 

with the plan, or 

 

2. Must have enacted a stormwater control Ordinance consistent with the 

Stormwater Management Act. 

 

More information on the PENNVEST loan application procedure can be found online at 

https://www.pennvest.pa.gov/Services/Pages/Apply-Online.aspx. 

 

There may be alternate sources of funding through grants or other government programs to 

address the storm drainage problems in the watershed. These programs will vary over time and 

available funding.   

 

I. Landowner's/Developer’s Responsibilities 

 

Any landowner and any person engaged in the alteration or development of land that may affect 

https://www.pennvest.pa.gov/Services/Pages/Apply-Online.aspx
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stormwater runoff characteristics shall implement such measures consistent with the provisions 

of the watershed stormwater plan as are reasonably necessary to prevent injury to health, safety 

or other property. Such measures shall include actions as are required: 

 

1. To assure the maximum rate of stormwater runoff is no greater after development 

than prior to development activities; or 

 

2. To manage the quantity, velocity and direction of resulting stormwater runoff in a 

manner that otherwise adequately protects health and property from possible 

injury. 

 

Many developers throughout the state, after realizing the natural resource, public safety and 

potential economic advantages of proper stormwater management, are constructing development 

consistent with natural resources protection. 
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VIII. PLAN REVIEW, ADOPTION AND UPDATING PROCEDURES 

 

A. Plan Review and Adoption 

 

Plan review by the Municipal planning agency and the Governing Body of each involved 

municipality, the respective County Planning Commissions and the Watershed Plan Advisory 

Committee (WPAC) was conducted as a part of the municipal and public participation required 

in the Stormwater management Act. This review included an evaluation of the plan's consistency 

with other plans, programs and current regulations affecting the watershed. Reviews and 

comments should be submitted to the County by official correspondence. The county will 

receive, tabulate and respond to the comments and will revise the Plan as appropriate. 

 

Monroe County is required to hold a public hearing as a part of the process. A notice for the 

hearing shall be published two weeks prior to the hearing date. The meeting notice is to 

contain a summary of the principal provisions of the Plan and indicate where copies of the Plan 

may be examined or obtained within each Municipality. The comments received at the public 

hearing are to be reviewed by the County and appropriate modifications to the Plan made. 

 

The original Plan was passed as a resolution by the County Commissioners of Monroe, Carbon 

and Wayne Counties for the purpose of adoption. The same process will be followed for this 

plan renewal. The County resolution will be recorded in the minutes of a regular meeting of the 

Monroe, Carbon and Wayne Counties Commissioners, respectively. 

 

Monroe County will submit to the Department of Environmental Protection a letter of 

transmittal and copies of the adopted plan, the review by each affected Municipal Planning 

agency and local governing body and the County Planning Commission, public hearing notice 

and minutes, and the resolution of adoption of the Plan by the County. The letter of 

transmittal will state that Monroe County has complied with all procedures outlined in Act 167 

and will request that the Department of Environmental Protection approve the adopted  plan. 

 

B. Procedure for Updating the Plan 

 

Act 167 specifies that the county must review and, if necessary, revise the adopted and approved 

Plan every five years, at a minimum. Any proposed revisions to the Plan would require 

Municipal and public review prior to county adoption consistent with the procedures outlined 

above. An important aspect of the Plan is a procedure to monitor the implementation of the Plan 

and initiate review and revisions in a timely manner. The process to be used for the Brodhead 

Creek and McMichaels Creek Watershed Stormwater Management Plan will be as outlined 

below: 

 

1. Monitoring of the Plan Implementation – The Monroe County Planning 

Commission will be responsible for monitoring the implementation of the Plan by 

maintaining a record of all development activities within the study area. 

Development activities are defined as those activities regulated by the Stormwater 

Management Plan as included in the recommended Municipal Ordinance. 

Specifically, the Monroe County Planning Commission will monitor the 

following data records: 

 

a. All subdivision and land developments subject to review per the Plan 

which have been approved within the study area. 

 

b. All building permits subject to review per the Plan which have been 
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approved within the study area. 

 

2. Review of Adequacy of Plan – The Watershed Plan Advisory Committee will be 

convened periodically to review the Stormwater Management Plan and determine 

if the Plan is adequate for minimizing the runoff impacts of new development. At 

a minimum, the information to be reviewed by the Committee will be as follows: 

 

a. Development activity data as monitored by the Monroe County Planning 

Commission. 

 

b. Information regarding additional storm drainage problem areas as 

provided by the Municipal representatives to the Watershed Plan Advisory 

Committee. 

 

c. Zoning amendments within the study area. 

 

d. Information associated with any regional detention alternatives 

implemented within the study area. 

 

e. Adequacy of the administrative aspects of regulated activity review. 

 

The Committee will review the above data and make recommendations to the County as to the 

need for revision to the Brodhead Creek and McMichaels Creek Watershed Stormwater 

Management Plan. Monroe County will review the recommendations of the Watershed Plan 

Advisory Committee and determine if revisions are to be made. A revised Plan would be subject 

to the same rules of adoption as the original Plan preparation. Should the County determine that 

no revisions to the Plan are required for a period of five consecutive years, the County will adopt 

resolutions stating that the Plan has been reviewed and been found satisfactory to meet the 

requirements of Act 167 and forward the resolution to DEP. 
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Stormwater Problem Area Survey 

Sample and Results 
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Storm Water Problem Areas

Name

Municipality/Organization

Address

City/Town

State/Province

ZIP/Postal
Code

Email
Address

Phone
Number

1. Please fill out your contact information:

2. Do you have any issues with overbank (stream)
flooding?

Yes

No

3. Do you have any issues with storm
sewer/roadway flooding?
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Yes

No

4. Do you have any issues with localized
flooding/standing water?

Yes

No

5. Do you have any issues with stream bank
erosion?

Yes

No

6. Do you have any issues with stream
sedimentation?

Yes

No

7. Do you have any issues with sediment runoff?

Yes

No
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See how easy it is to create a survey.

Privacy & Cookie Policy

8. Do you have any issues with urban runoff?

Yes

No

9. If you chose "yes" to any of the above questions
please reference the question numbers, and describe
the suspected causes for each of the issues: 
Example Answer: #4 - Roadway flooding caused by
under-maintained storm drains.

10. Please describe any proposed solutions either
formally proposed or suggested to any of the above
issues:

Next

https://www.surveymonkey.com/?ut_source=survey_poweredby_home
https://www.surveymonkey.com/mp/take-a-tour/?ut_source=survey_poweredby_howitworks
https://www.surveymonkey.com/mp/legal/privacy-basics/?ut_source=survey_pp
https://help.surveymonkey.com/articles/en_US/kb/About-the-cookies-we-use/?ut_source=survey_pp


Map ID 

(Figure IV-1)
Stormwater Problem Description Type Latitude Longitude

0

Flooding of the low area during periods of 

heavy rain due to inability of conveyance 

pipes to handle the flow.

Localized Flooding 40.999213 -75.199135

1

Flooding along channel of tributary stream 

probably due to inadequate storm sewer size 

downstream of pipe that crosses North 5th 

Street.

Sewer / Roadway 

Flooding
41.008871 -75.206493

2 box culvert washed out.
Sewer / Roadway 

Flooding
41.078866 -75.582569

3

Runoff during large storm events 

overwhelms the unnamed tributary along 

Neola Road. Additionally stormwater from 

Theresa Lane combines and the PennDOT 

owned pipe beneath Rt. 209 is insufficient. 

Stream Flooding 40.935420 -75.314134

4

Storm water came up and over my driveway 

causing a tremendous loss of dirt, trees and 

gravel, in danger of losing part of paved 

driveway

Localized Flooding 41.069782 -75.132910

5

Stormwater coming onto property. Storm 

pipes get clogged water flows down hill 

beside the road. 

Localized Flooding 40.950186 -75.354621

6
Street flooding; minor flooding in parking lots 

and basements.

Sewer / Roadway 

Flooding
40.983968 -75.200166

7 Collection points need to be cleaned out
Sewer / Roadway 

Flooding
41.152006 -75.367940

8

Glenbrook East Apartments (82 Waverly 

drive) is often flooded by the Pocono Creek. 

It flooded in 2020 and on August 22nd/23rd, 

2021. The 2021 flood was worse than 2020. 

Residents had to be evacuated both times. 

Stream Flooding 40.982001 -75.200316

9

Numerous yards and basements flooded. 

Retention Pond not large enough and pump 

and conveyance system not large enough to 

handle the large amount of rainfall.

Localized Flooding 41.008449 -75.174612

10
Conveyance system not large enough to 

handle large rainfalls

Sewer / Roadway 

Flooding
41.008220 -75.183514

11
Road flooding due to the Brodhead creek 

being higher than the outfall.

Sewer / Roadway 

Flooding
40.990157 -75.181517

12 Roadway fully engulfed in water
Sewer / Roadway 

Flooding
40.977626 -75.426491

2021 Stormwater Hotspot Survey Results



Map ID 

(Figure IV-1)
Stormwater Problem Description Type Latitude Longitude

13

The north bound lane of road floods along 

Independence dr SR447 during storm events.  

Ponding creates hazardous driving (i.e., deep 

water impedes braking and splashing blinds 

driver)

Sewer / Roadway 

Flooding
41.003155 -75.154650

14

During large storms the streams will rise 

above the banks and flood Warner Rd all the 

way out to Rt 611 even sometimes flooding 

learn Rd.

Stream Flooding 41.030796 -75.303563

15

Flooding on Rt 447 and on private properties 

due to historical rerouting of flow and 

inadequate capacity of watercourse

Stream Flooding 41.026729 -75.197173

16

This is one of the most flooded areas in 

Pocono.  Water runoff from the fill and 

properties on Archer Lane.  Learn Roads 

generally will completely flood 2-3 times a 

year, causing it to close down.  Much of the 

aggregate and debris from the hill will fill

Sewer / Roadway 

Flooding
41.037078 -75.302618

17

This is a stormwater runoff issue for years.  

Floods the road, shoulders and is very 

dangerous in the winter as it floods the road 

and causes it to be flooded and freezes

Sewer / Roadway 

Flooding
41.020400 -75.282797

18

During hard rainstorms, the river will flood 

outside of the banks and wing walls.  Causes 

the road to shut down many times.  Along 

with dangerous debris that will jam up the 

bridge.

Stream Flooding 41.023575 -75.303404

19

Stormwater runoff off of the hill and 

overload the drainbox.  causing flooding on 

both entrances to Beehler & Serfass Rd, 

sometimes flooding both lanes of 611

Sewer / Roadway 

Flooding
41.021439 -75.297073

20

Water runoff from the hill, will flood the 

roads and intersection.  And riddles the roads 

with debris. Causing 3 roads to be closed 

during flooding.

Sewer / Roadway 

Flooding
41.008721 -75.281360

21 Lower Sierra View
Sewer / Roadway 

Flooding
40.990576 -75.447598

22 The Highlands
Sewer / Roadway 

Flooding
40.966250 -75.460463



Map ID 

(Figure IV-1)
Stormwater Problem Description Type Latitude Longitude

23 Woods Crossing/Country Terrace Localized Flooding 40.974602 -75.406587

24 547 White Birch Drive
Sewer / Roadway 

Flooding
40.976468 -75.391378

25 343 Kennel Road
Sewer / Roadway 

Flooding
40.938892 -75.381501

26 1324 Route 115 (Hugharts)
Sewer / Roadway 

Flooding
40.917433 -75.353445

27 814 Frable Road Sediment Runoff 40.921686 -75.375176

28 Bush Lane Localized Flooding 40.921624 -75.411519

29

When there are heavy rains, the three areas 

listed above, the creeks go over the roads 

and cause flooding.

Localized Flooding 41.174622 -75.274545

30

When it rains heavy Route 115 is flooded out 

and the shoulder is washed out.  Penndot 

and the contractor that widened Rt 115 have 

fixed the shoulders several times when they 

wash out.

Sewer / Roadway 

Flooding
41.053862 -75.533376

31 Roadway flooding after heavy rain
Sewer / Roadway 

Flooding
41.028568 -75.334753

32 Roadway flooding after heavy rain
Sewer / Roadway 

Flooding
40.984821 -75.315322

33 over tops pipe in heavier rain events
Sewer / Roadway 

Flooding
41.108819 -75.156261

34 pipe over tops in heavy storm events
Sewer / Roadway 

Flooding
41.079078 -75.176267

35
two 18 inch pipes recieve over flow from a 

tributary that feed east stroudsburg reservoir
Localized Flooding 41.076587 -75.174464

36
water over tops bridge in storm events on 

primrose dr

Sewer / Roadway 

Flooding
41.056419 -75.103185
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Monroe County Municipal Stormwater Management Ordinance Status List 
 
 

Municipality 

New 
Ordinance 
Adopted? 
(date) 

Adopted 
Model? Buffer Info Comments 

Delaware Water Gap 
Borough   As per model – requirements for the 

Borough 
Requested County to prepare 
ordinance 

 
East Stroudsburg Borough 

Yes 
May2008 Yes 

Wetlands-50’, lakes 50’ 
Streams-brodhead/sambo 150’ 
Little sambo etc 75’ 

 

 
Mount Pocono Borough 

Yes 
2006 Yes 50’ inner, 100’ outer Also in Zoning 

 
Stroudsburg Borough 

Yes 
 July 2009   75’ on all water bodies Included vernal pools 

 
Barrett Township 

Yes 
4/25/07 Yes 50’inner, 100’ outer Amended modification portion 

 

 
Chestnuthill Township 

Yes  
3/4/08 Yes 50’ inner, 100’ outer  



Municipality 

New 
Ordinance 
Adopted? 
(date) 

Adopted 
Model? Buffer Info Comments 

 
Coolbaugh Township    Considering 150’ – allowing more 

provisions within buffer area 

 
Eldred Township Yes no 

Buffer in Zoning,  75’ wording similar 
to stormwater model ord. Vernal pools 
included 

Chestnuthill’s old stormwater ord. 
Does not meet current DEP 
guidelines. 

 
Hamilton Township 

Yes 
12/28/2010 Yes 50’ inner, 25’ outer  

 
Jackson Township 

Yes 
March 2009 Yes 

Wetlands: inner 10’ outer 25’ 
Streams: inner 50’ outer 25’ 
Lakes: 50’  

 

Middle Smithfield 
Township 

Yes 
2008  35’ total   Not consistent with the plan – 

infiltration rates and buffers. 

 
Paradise Township 

Adopted  
Sept 2009  Attempting site specific for entire twp 

Buffer language found in the zoning 
ordinance, center of water body – 
not top of bank 

 
Pocono Township 

 
Yes 
2009 

Yes 

50’wetlands, ponds. Streams –  
Some sort of averaging for 100’ buffer 
where slope is a concern. 
75’ for Pocono crk. and cranberry bog 

Does not have inner/outer buffer 
provisions standard provision for 
entire buffer. 



Municipality 

New 
Ordinance 
Adopted? 
(date) 

Adopted 
Model? Buffer Info Comments 

 
Polk Township   Considering 50’-75’  Hanover Engineering 

 
Price Township 

Yes 
9/16/07 Yes 300’ 30% impact-structures allowed 

Or site specific  

 
Ross Township   100’ buffers  Model ordinance will be in place for 

entire township. 

 
Smithfield Township 

Yes 
2006 yes 50’inner, 100’ outer  

 
Stroud Township 

Yes 
11/2010 Yes 

                Zoning – same for Ordinance 
150’E.V. stream,50’inner,100 outer 
100’stream 50’inner, 50’outer 

 

 
Tobyhanna Township 11/2009  35’ buffers  

Tunkhannock Township  Yes 
2006 Yes 65’ buffer  

 



Sample Municipal Ordinance Matrix 
(Watershed Stormwater Management) 
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Municipality                           

Sample Township 
Subdivision 
Ordinance 

1987 Section 502 Section 504.3 none Section III Section 504.3 Section IV Section 302 
Section 
304.4(c)  

Section 
305.301 

Article 
VII 

Ordinance No. 368 - Brodhead Creek               
Ordinance No. 368 - McMichaels Creek 

Sample Township 

Subdivision 
and Land 

Development 
Ordinance 

1985 Section 502 Section 502.6 none Appendix B Section 502.6 
Section 
502.6 

Section 301 none 
Section 
303.203 

Section 
303.204 

Ordinance No. 56 - McMichaels Creek 
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Beav erdam Member of Catski ll  Fm - Alternating olive-gray sil tstone and
sandstone; marine fossils.
Bloomsburg Fm - Grayish-red si ltstone, s hale, and sandstone arranged in 
fining- upward c ycles.
Buttermi lk Fal ls thru Es opus Fm Undiv - In descending order; Buttermi lk Falls 
Limestone - gray fossil ifer ous  l imestone and black chert; Palmerton Sandstone - 
massive white si liceous sands tone; Schoharie Formation -  gray calcareous, 
argi llaceous s iltstone; Esopus  Formation - gray silty shale and sandy sil tstone.
Duncannon Member  of Catski ll Fm - Grayish-red sands tone, si ltstone, and 
clays tone in fining-upward cycles; conglomerate occurs  at base of s ome c ycles .
Long Run Member of Catski ll  Fm - Gray and grayis h-red sandstone and grayish-
red si ltstone and claystone in fining-upward c ycles.
Long Run and Walcks vil le Member - Combination of Long Run and Walcksvi lle 
Member descriptions.
Mahantango Fm - Gray, br own, and olive shale and siltstone; marine fossi ls. 
Includes following members, in descending order: Tully - l imestone or 
calc areous  s hale; Sherman Ridge, Montebel lo (sandstone), Fisher Ridge, 
Dalmatia, and Turkey Ridge.  In south-central  Pennsylvania, inc ludes Clearvi lle,
Frame, Chaneysvi lle, and Gander Run Members.  Characterized by coarsening-
upward c ycles.
Marcellus Fm - B lac k, carbonaceous shale; spars e marine fauna and sideri te 
concretions. Contains local limestone ("Purcell" ) member. Tioga bentonite 
included at base in eastern Pennsylvania.
Packerton Member of Catsk ill  Fm - Greenish-gray to gray sandstone; some 
laterally per sistent c onglomerate beds in lower part.
Poplar Gap Member of Catskil l Fm - Gray and light-oliv e-gray sandstone 
conglomerate containing intermittent r ed beds ; laterally equivalent to Clar ks 
Ferry, Sawmill  Run, and Berry Run Members.
Poplar Gap and Pack erton Member - Combination of Poplar Gap and Packerton 
Member descriptions.
Ridgeley Fm-Coeymans Fm Undiv - In descending order: Ridgeley Formation - 
whi te sil iceous  s andstone; Shriver Chert - gray s iltstone and shale and dark-
gray chert; Port Ewen Shale -  dark- gray calcareous si ltstone and shale; Minis ink  
Limestone - dark-gray clayey limestone; New Scotland Formation - dark -gray 
fossil iferous  s hale and clayey l imestone; Coeymans Formation - gray, clayey to 
sandy limestone.
Towmensing Member of Cats kil l Fm - Dominantly gray sandstone and some 
siltstone; freshwater fossi ls.
Trimmers Roc k Fm - Olive-gray si ltstone and shale, characterized by graded 
bedding; marine fossi ls; some very fine grained sandstone in northeast; black 
shale of Harrell Formation at base in Susquehanna Valley.
Walcksvi lle Member of Catskil l Fm - Greenish-gray s andstone and red 
siltstone and claystone in fining-upwar d cycles.
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Detention is not required if the increase in stormwater 
runoff can be conveyed to a stream or watercourse in a 
safe manner (ordinance sections 305 G,H) otherwise, 
District A requirements apply
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DEP Levee Data 
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