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PLAN FORMAT 
The format of the Elk County Stormwater Management Plan consists of three Volumes: 
Volume 1 - Executive Summary 
Provides an overview of Act 167 and a summary of the standards and criteria developed for the Plan.  
Volume 2 – Plan Content 
Provides an overview of stormwater management, purpose of the study, data collection, all GIS maps, present 
conditions, projected land development patterns, calculation methodology, the Model Ordinance and implementation 
discussion. 
Volume 3 – Appendices 
Provides supporting data, watershed modeling parameters and modeling runs, peak flows, release rates, the existing 
municipal ordinance matrix, and obstructions inventory.  Due to large volumes of data, one copy of Volume 3 will be 
on file at the Elk County Department of Planning. 
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AN ACT 
 

Providing for the regulation of land and water use for flood control and storm water management 
purposes, imposing duties and conferring powers on the Department of Environmental 
Resources, municipalities and counties, providing for enforcement, and making appropriations. 
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The General Assembly of the Commonwealth of Pennsylvania hereby enacts as follows: 

 
Section 1. Short title. 

This act shall be known and may be cited as the "Storm Water Management Act." 
 
Section 2. Statement of legislative findings. 

The General Assembly finds that: 
(1) Inadequate management of accelerated runoff of storm water resulting from 

development throughout a watershed increases flood flows and velocities, contributes to erosion 
and sedimentation, overtaxes the carrying capacity of streams and storm sewers, greatly 
increases the cost of public facilities to carry and control storm water, undermines flood plain 
management and flood control efforts in downstream communities, reduces ground-water 
recharge, and threatens public health and safety. 

(2) A comprehensive program of storm water management, including reasonable 
regulation of development and activities causing accelerated runoff, is fundamental to the public 
health, safety and welfare and the protection of the people of the Commonwealth, their resources 
and the environment. 
 
Section 3. Purpose and policy. 

The policy and purpose of this act is to: 
(1) Encourage planning and management of storm water runoff in each watershed 

which is consistent with sound water and land use practices. 
(2) Authorize a comprehensive program of storm water management designated to 

preserve and restore the flood carrying capacity of Commonwealth streams; to preserve to the 
maximum extent practicable natural storm water runoff regimes and natural course, current and 
cross-section of water of the Commonwealth; and to protect and conserve ground waters and 
ground-water recharge areas. 

(3) Encourage local administration and management of storm water consistent with 
the Commonwealth's duty as trustee of natural resources and the people's constitutional right to 
the preservation of natural, economic, scenic, aesthetic, recreational and historic values of 
the environment. 
 
Section 4. Definitions. 

The following words and phrases when used in this act shall have, unless the context 
clearly indicates otherwise, the meanings given to them in this section: 

"Department." The Department of Environmental Resources of the Commonwealth of 
Pennsylvania. 

"Municipality." A city, borough, town or township, or any county or other governmental 
unit when acting as an agent thereof, or any combination thereof acting jointly. 

"Pennsylvania Municipalities Planning Code." The act of July 31, 1968 (P.L.805, 
No. 247), as amended. 

"Person." An individual, partnership, public or private association or corporation, firm, 
trust, estate, municipality, governmental unit, public utility or any other legal entity whatsoever 
which is recognized by law as the subject of rights and duties.  Whenever used in any section 
prescribing or imposing a penalty, the term "person" shall include the members of a partnership, 
the officers, members, servants and agents of an association, officers, agents and servants of a 
corporation, and the officers of a municipality or county, but shall exclude any department, board, 
bureau or agency of the Commonwealth. 

"Public utility service." The rendering of the following services for the public: 
(1) gas, electricity or steam production, generation, transmission or distribution; 
(2) water diversion, pumping, impoundment, or distribution; 
(3) railroad transportation of passengers or property; 
(4) operation of a canal, turnpike, tunnel, bridge, wharf or similar structure; 
(5) transportation of natural or artificial gas, crude oil, gasoline or petroleum 

products, materials for refrigeration or other fluid substances by pipeline or conduit; 
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(6) telephone or telegraph communications; and 
(7) sewage collection, treatment or disposal. 
"Storm water." Drainage runoff from the surface of the land resulting from precipitation or 

snow or ice melt. 
"Watershed." The entire region or area drained by a river or other body of water, whether 

natural or artificial. 
"Watershed storm water plan." A plan for storm water management adopted by a county 

in accordance with section 5. 
 

Compiler's Note:  The Department of Environmental Resources, referred to in the def. of 
"department," was abolished by Act 18 of 1995. Its functions were transferred to the Department 
of Conservation and Natural Resources and the Department of Environmental Protection. 
 
Section 5. Watershed storm water plans and contents. 

(a) Within two years following the promulgation of guidelines by the department 
pursuant to section 14, each county shall prepare and adopt a watershed storm water 
management plan for each watershed located in the county as designated by the department, in 
consultation with the municipalities located within each watershed, and shall periodically review 
and revise such plan at least every five years. The department may, for good cause shown, grant 
an extension of time to any county for the preparation and adoption of a watershed storm water 
management plan. 

(b) Each watershed storm water plan shall include, but is not limited to: 
(1) a survey of existing runoff characteristics in small as well as large 

storms, including the impact of soils, slopes, vegetation and existing development; 
(2) a survey of existing significant obstructions and their capacities; 
(3) an assessment of projected and alternative land development patterns in 

the watershed, and the potential impact of runoff quantity, velocity and quality; 
(4) an analysis of present and projected development in flood hazard areas, 

and its sensitivity to damages from future flooding or increased runoff; 
(5) a survey of existing drainage problems and proposed solutions; 
(6) a review of existing and proposed storm water collection systems and 

their impacts; 
(7) an assessment of alternative runoff control techniques and their 

efficiency in the particular watershed; 
(8) an identification of existing and proposed State, Federal and local flood 

control projects located in the watershed and their design capacities; 
(9) a designation of those areas to be served by storm water collection and 

control facilities within a ten-year period, an estimate of the design capacity and costs of such 
facilities, a schedule and proposed methods of financing the development, construction and 
operation of such facilities, and an identification of the existing or proposed institutional 
arrangements to implement and operate the facilities; 

(10) an identification of flood plains within the watershed; 
(11) criteria and standards for the control of storm water runoff from existing 

and new development which are necessary to minimize dangers to property and life and carry out 
the purposes of this act; 

(12) priorities for implementation of action within each plan; and 
(13) provisions for periodically reviewing, revising and updating the plan. 

(c) Each watershed storm water plan shall: 
(1) contain such provisions as are reasonably necessary to manage storm 

water such that development or activities in each municipality within the watershed do not 
adversely affect health, safety and property in other municipalities within the watershed and in 
basins to which the watershed is tributary; and 

(2) consider and be consistent with other existing municipal, county, regional 
and State environmental and land use plans. 
Section 6. Municipal and public participation in watershed planning. 
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(a) The county shall establish, in conjunction with each watershed storm water 
planning program, a watershed plan advisory committee composed of at least one representative 
from each municipality within the watershed, the county soil and water conservation district and 
such other agencies or groups as are necessary and proper to carry out the purposes of the 
committee. 

(b) Each committee shall be responsible for advising the county throughout the 
planning process, evaluating policy and project alternatives, coordinating the watershed storm 
water plans with other municipal plans and programs, and reviewing the plan prior to adoption. 

(c) Prior to adoption, each plan shall be reviewed by the official planning agency and 
governing body of each municipality, the county planning commission and regional planning 
agencies for consistency with other plans and programs affecting the watershed.  All such 
reviews shall be submitted to the department with the 
proposed plan. 
 
Section 7. Joint plans and coordination of planning. 

Where a watershed includes land in more than one county, the department may require 
the affected counties to prepare, adopt and submit a joint plan for the entire watershed. 
 
Section 8. Adoption and amendment. 

(a) Prior to adoption or amendment of a watershed storm water plan, the county 
shall hold a public hearing pursuant to public notice of not less than two weeks.  The notice shall 
contain a brief summary of the principal provisions of the plan, and a reference to the places 
within each affected municipality where copies may be examined or purchased at cost. 

(b) Adoption or amendment of the plan shall be by resolution carried by an 
affirmative vote of at least a majority of the members of the county governing body.  The 
resolution shall refer expressly to the maps, charts, textual matter and other materials intended to 
form the hole or part of the official plan, or amendment thereto, and the 
action shall be recorded on the adopted plan, part or amendment. 
 
Section 9. Review and approval by the department. 

(a) The department shall, in consultation with the Department of Community Affairs, 
review all watershed storm water plans and revisions or amendments thereto.  It shall approve 
the plan if it determines: 

(1) that the plan is consistent with municipal flood plain management plans, 
State programs which regulate dams, encroachments, and water obstructions, and State and 
Federal flood control programs; and 

(2) that the plan is compatible with other watershed storm water plans for 
the basin in which the watershed is located, and is consistent with the policies and purposes of 
this act. 

(b) Should the department neither approve or disapprove a watershed plan or 
amendment or revision thereto within 90 days of its submission to the department, the plan or 
amendment or revision shall be deemed to be approved. 

(c) Any person aggrieved by a final decision of the department approving or 
disapproving a watershed plan or amendment thereto, may appeal the decision to the 
Environmental Hearing Board in accordance with the provisions of section 1921-A of the act of 
April 9, 1929 (P.L. 177, No. 175), known as "The Administrative Code of 1929," and the 
"Administrative Agency Law." ((c) repealed in part Oct. 5, 1980, P.L. 693, No. 142) 

 
Section 10. Failure to submit plan; mandamus. 

The department may institute an action in mandamus to compel counties to adopt and 
submit plans in accordance with this act. (10 repealed in part Oct. 5, 1980, P.L. 693, No. 142 and 
repealed insofar as inconsistent Oct. 15, 1980, P.L. 950, No. 164) 
 
Section 11. Effect of watershed storm water plans. 

(a) After adoption and approval of a watershed storm water plan in accordance with 
this act, the location, design and construction within the watershed of storm water management 
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systems, obstructions, flood control projects, subdivisions and major land developments, 
highways and transportation facilities, facilities for the provision of public utility services and 
facilities owned or financed in whole or in part by funds from the Commonwealth shall be 
conducted in a manner consistent with the watershed storm water plan. 

(b) Within six months following adoption and approval of the watershed storm water 
plan, each municipality shall adopt or amend, and shall implement such ordinances and 
regulations, including zoning, subdivision and development, building code, and erosion and 
sedimentation ordinances, as are necessary to regulate development within the municipality in a 
manner consistent with the applicable watershed storm water plan and the provisions of this act. 

 
Section 12. Failure of municipalities to adopt implementing ordinances. 

(a) If the department finds that a municipality has failed to adopt or amend, and 
implement such ordinances and regulations as required by section 11, the department shall 
provide written notice of violation to the municipality. 

(b) Within 60 days of receipt of the notice of violation, the municipality shall report to 
the department the action which it is taking to comply with the requirement or regulation. 

(c) If within 180 days of receipt of the notice of violation, the municipality has failed 
to comply with such requirement or regulation, as determined by the department, the department 
shall notify the State Treasurer to withhold payment of all funds payable to the municipality from 
the General Fund. Provided, that prior to any withholding of funds, the department shall give both 
notice to the municipality of its intention to notify the State Treasurer to withhold payment of funds 
and the right to appeal the decision of the department within the 180-day period following 
notification. The hearing shall be conducted before the Environmental Hearing Board in 
accordance with the provisions of the act of April 9, 1929 (P.L. 177, No. 175), known as "The 
Administrative Code of 1929," and Chapters 5 and 7 of Title 2 (Administrative Law and 
Procedure), of the Pennsylvania Consolidated Statutes. If an appeal is filed within the 180-day 
period, funds shall not be withheld from the municipality until the appeal is decided. 

(d) Any person, other than a municipality, aggrieved by an action of the department 
shall have the right within 30 days of receipt of notice of such action to appeal such action to the 
Environmental Hearing Board, pursuant to section 1921-A, act of April 9, 1929 (P.L. 177, 
No. 175), known as "The Administrative Code of 1929," and the provisions of Chapters 5 and 7 of 
Title 2 (Administrative Law and Procedure) of the Pennsylvania Consolidated Statutes. 
 
Section 13. Duty of persons engaged in the development of land. 
 

Any landowner and any person engaged in the alteration or development of land which 
may affect storm water runoff characteristics shall implement such measures consistent with the 
provisions of the applicable watershed storm water plan as are reasonably necessary to prevent 
injury to health, safety or other property.  Such measures shall include such actions as are 
required: 

(1) to assure that the maximum rate of storm water runoff is no greater after 
development than prior to development activities; or 

(2) to manage the quantity, velocity and direction of resulting storm water 
runoff in a manner which otherwise adequately protects health and property from possible injury. 

 
Section 14. Powers and duties of the Department of Environmental Resources. 

(a) The Department of Environmental Resources shall have the power and its duty shall 
be to: 

(1) Coordinate the management of storm water in the Commonwealth. 
(2) Provide in cooperation with the Department of Community Affairs 

technical assistance to counties and municipalities in implementing this act. 
(3) After notice and public hearing and subject to the requirements of 

subsection (b) of this section, publish guidelines for storm water management, and model storm 
water ordinances for use by counties and municipalities. 

(4) Review, in cooperation with the Department of Community Affairs, and 
approve all watershed plans and revisions thereto. 
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(5) Cooperate with appropriate agencies of the United States or of other 
states or any interstate agencies with respect to the planning and management of storm water. 

(6) Serve as the agency of the Commonwealth for the receipt of moneys 
from the Federal Government or other public or private agencies or persons and expend such 
moneys as appropriated by the General Assembly for studies and research with respect to 
planning and management of storm water. 

(7) Conduct studies and research regarding the causes, effects and hazards 
of storm water and methods for storm water management. 

(8) Conduct and supervise educational programs with respect to storm water 
management. 

(9) Require the submission of records and periodic reports by county and 
municipal agencies as necessary to carry out the purposes of this act. 

(10) After notice and hearing and with the approval of the Environmental 
Quality Board, designate watersheds for the purpose of this act. 

(11) Do such other acts consistent with this act required to carry out the 
purposes and policies of this act. 

(b) The guidelines for storm water management and model storm water ordinances 
shall be submitted to the General Assembly for approval or disapproval and shall be considered 
by the General Assembly under the procedures created for consideration of Reorganization Plan 
provided in the act of April 7, 1955 (P.L. 23, No. 8), known as the "Reorganization Act of 1955." 

 
Compiler's Note:  Section 502(c) of Act 18 of 1995, which created the Department of 
Conservation and Natural Resources and renamed the Department of Environmental Resources 
as the Department of Environmental Protection, provided that the Environmental Quality Board 
shall have the powers and duties currently vested in it, except as vested in the Department of 
Conservation and Natural Resources by Act 18 of 1995, which powers and duties include those 
set forth in section 14. 
 
Section 15. Civil remedies. 

(a) Any activity conducted in violation of the provisions of this act or of any 
watershed storm water plan, regulations or ordinances adopted hereunder, is hereby declared a 
public nuisance. 

(b) Suits to restrain, prevent or abate violation of this act or of any watershed storm 
water plan, regulations or ordinances adopted hereunder, may be instituted in equity or at law by 
the department, any affected county or municipality, or any aggrieved person. Except in cases of 
emergency where, in the opinion of the court, the circumstances of the case require immediate 
abatement of the unlawful conduct, the court may, in its decree, fix a reasonable time during 
which the person responsible for the unlawful conduct shall correct or abate the same. The 
expense of such proceedings shall be recoverable from the violator in such manner as may now 
or hereafter be provided by law. ((b) repealed in part Oct. 5, 1980, P.L. 693, No. 142) 

(c) Any person injured by conduct which violates the provisions of section 13 may, in 
addition to any other remedy provided under this act, recover damages caused by such violation 
from the landowner or other responsible person.  (15 repealed insofar as inconsistent Oct. 15, 
1980, P.L. 950, No. 164) 
 
Section 16. Preservation of existing rights and remedies. 

(a) The collection of any penalty under the provisions of this act shall not be 
construed as estopping the Commonwealth, any county, municipality or aggrieved person from 
proceeding in courts of law or equity to abate nuisances under existing law or to restrain, at law or 
in equity, violation of this act. 

(b) It is hereby declared to be the purpose of this act to provide additional and 
cumulative remedies to abate nuisances. 

 
Section 17. Grants and reimbursements to municipalities and counties. 

(a) The Department of Environmental Resources is authorized to administer grants 
to municipalities and counties to assist or reimburse them for costs in preparing official storm 
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water management plans and actual administrative and enforcement and implementation costs 
and revisions to official plans for storm water management required by this act. Grants and 
reimbursements shall be made from and to the extent of funds appropriated by the General 
Assembly for such purposes, and shall be made in accordance to rules and regulations adopted 
by the Environmental Quality Board. 

(1) The grant shall be equal to 75% of the allowable costs for preparation of 
official storm water management plans, administrative, enforcement and implementation costs 
incurred by any municipality or county. 

(2) For the purposes of this section, such State grants shall be in addition to 
grants for similar purposes made to any municipality or county by the Federal Government: 
Provided, That the grants authorized by this section shall be limited such that the total of all State 
and Federal grants does not exceed 75% of the allowable costs incurred by the municipality or 
county. 

(b) Nothing in this section shall be construed to impair or limit application of this act 
to any municipality or person, or to relieve any municipality or person of duties imposed under this 
act. 

(c) If, in any fiscal year, appropriations are insufficient to cover the costs or grants 
and reimbursement to all municipalities and counties eligible for such grants and reimbursements 
in that fiscal year, the Department of Environmental Resources shall report such fact to the 
General Assembly and shall request appropriation of funds necessary to provide the grants 
authorized in this section. If such a deficiency appropriation is not enacted, any municipality or 
county which has not received the full amount of the grant for which it is eligible under this section 
shall be as a first priority reimbursed from appropriations made in the next successive fiscal year. 
(17 amended May 24, 1984, P.L. 324, No. 63) 
 
Compiler's Note:  Section 502(c) of Act 18 of 1995, which created the Department of 
Conservation and Natural Resources and renamed the Department of Environmental Resources 
as the Department of Environmental Protection, provided that the Environmental Quality Board 
shall have the powers and duties currently vested in it, except as vested in the Department of 
Conservation and Natural Resources by Act 18 of 1995, which powers and duties include those 
set forth in section 17. 
 
Section 18. Appropriations. 

The sum of §500,000, or as much thereof as may be necessary, is hereby appropriated 
for the fiscal period beginning July 1, 1978, and ending June 30, 1979, to the Department of 
Environmental Resources for the purposes of administrative and general expenses in 
implementing the provisions of this act. 

 
Compiler's Note:  The Department of Environmental Resources, referred to in this section, was 
abolished by Act 18 of 1995. Its functions were transferred to the Department of Conservation 
and Natural Resources and the Department of Environmental Protection. 
 
Section 19. Repealer and savings clause. 

(a) All acts or parts of acts inconsistent herewith are hereby repealed to the extent of 
such inconsistency. 

(b) The provisions of this act shall not affect any suit or prosecution pending or to be 
instituted to enforce any right or penalty or punish any offense under the authority of any act of 
Assembly or part thereof repealed by this act. 

 
Section 20. Effective date. 

This act shall take effect immediately. 
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Guidance for use of this Model Ordinance: 
This Model Ordinance includes two types of information: 

1. Standards or requirements 
2. Guidelines 

 
Standards or Requirements 
Standards or requirements are written in plain text and include PA DEP standards or requirements, as well 
as those standards or requirements that L.R. Kimball recommends be included in the adopted Ordinance. 
 
Guidelines 
Guidelines are presented in Attachment A.  Guidelines are for use by the Municipality in consultation with 
their Code Enforcement staff, their Engineer, and their Solicitor, as deemed necessary.  Guidelines are 
provided to assist the Municipality in “fine tuning” this Ordinance so that it better meets their needs.  
Guidelines offer additional technical criteria, construction requirements, administration and enforcement 
recommendations or options, and other guidance that the Municipality may use as it sees fit. 
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ARTICLE I -GENERAL PROVISIONS 
  
Section 101. Short Title  
This Ordinance shall be known and may be cited as the “ ______________ Stormwater Management 
Ordinance.”  

Section 102. Statement of Findings  

The governing body of the Municipality finds that:  

A.  Inadequate management of accelerated runoff of Stormwater resulting from development 
throughout a watershed increases flows and velocities, contributes to erosion and sedimentation, 
overtaxes the carrying capacity of streams and storm sewers, greatly increases the cost of public 
facilities to carry and control Stormwater, undermines flood plain management and flood control 
efforts in downstream communities, reduces groundwater recharge, threatens public health and 
safety, and increases non-point source pollution of water resources.  

B.  A comprehensive program of Stormwater management, including reasonable regulation of 
development and activities causing accelerated runoff, is fundamental to the public health, safety 
and welfare and the protection of people of the Commonwealth, their resources and the 
environment.  

C.  Stormwater is an important water resource, which provides groundwater recharge for water 
supplies and base flow of streams, which protects and maintains surface water quality.  

D.  Federal and state regulations require certain Municipalities to implement a program of Stormwater 
controls.  These Municipalities are required to obtain a permit for Stormwater discharges from their 
separate storm sewer systems under the National Pollutant Discharge Elimination System 
(NPDES).  

Section 103. Purpose  

The purpose of this Ordinance is to promote health, safety, and welfare within the Municipality and its 
watershed by minimizing the harms and maximizing the benefits described in Section 102 of this 
Ordinance, through provisions designed to:  

A.  Meet legal water quality requirements under state law, including regulations at 25 Pa. 
Code Chapter 93 to protect, maintain, reclaim and restore the existing and designated 
uses.  

B.  Preserve the natural drainage systems as much as possible.  

 1 



C.  Manage Stormwater runoff close to the source.  

D.  Provide the minimum procedures and performance standards for Stormwater planning and 
management.  

E.  Maintain groundwater recharge, to prevent degradation of surface and groundwater quality 
and to otherwise protect water resources.  

F.  Prevent scour and erosion of stream banks and streambeds.  

G.  Provide proper operations and maintenance of all permanent Stormwater Management 
Best Management Practices (BMPs) implemented within the Municipality.  

H.  Provide standards to meet NPDES permit requirements.  

Section 104. Statutory Authority 

A.  Primary Authority:  

The Municipality is empowered to regulate these activities by the authority of the Act of 
October 4, 1978, P.L. 864 (Act 167), 32 P.S. Section 680.1, et seq., as amended, the 
“Stormwater Management Act” and the (appropriate Municipal code).  

 
B.  Secondary Authority:  

The Municipality is empowered to regulate land use activities that affect runoff by the 
authority of the Act of July 31, 1968, P.L. 805, No. 247, The Pennsylvania Municipalities 
Planning Code, as amended. 

 
Section 105. Applicability  

All Regulated Activities and all activities that may affect Stormwater runoff, including land development or 
earth disturbance, are subject to regulation by this Ordinance.  

Section 106. Repealer  

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

Section 107. Severability  

In the event that a court of competent jurisdiction declares any section or provision of this Ordinance 
invalid, such decision shall not affect the validity of any of the remaining provisions of this Ordinance. 
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Section 108. Compatibility with Other Ordinance Requirements  

Approvals issued and actions taken under this Ordinance do not relieve the Applicant of the responsibility 
to secure required permits or approvals for activities regulated by any other code, law, regulation or 
ordinance. 
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ARTICLE II –DEFINITIONS 
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 words "shall" and "must" are mandatory; the words "may" and "should" are 
permissive.  

D. The words “used or occupied” include the words “intended, designed, maintained, or 
arranged to be used or occupied.” 

 
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 Activity - The work of producing crops including tillage, land clearing, plowing, disking, 
harrowing, planting, harvesting crops, or pasturing and raising of livestock and installation of conservation 
measures. Construction of new buildings or impervious area is not considered an Agricultural Activity.  
Alteration - As applied to land, a change in topography because 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 landowner, developer or other person who has filed an application for approval to engage in 
any Regulated Earth Disturbance activity at a project site in the Municipality.  
Bank full – The channel at the top-of-bank or point where water begins to overflow onto a floodplain.  
Base Flow – Portion of stream discharge derived from groundwater; the sustained discharge that does not 
result from direct runoff or from water diversions, reservoir releases, piped discharges, or other human 
activities. 
Bioretention – A Stormwater retention area that utilizes woody and herbaceous plants and soils to remove 
pollutants before infiltration occurs. 
BMP (Best Management Practice) - Activities, facilities, designs, measures or procedures used to 
manage Stormwater impacts from Regulated Activities, to meet State Water Quality Requirements, to 
promote groundwater recharge and to otherwise meet the purposes of this Ordinance. BMPs include but 
are not limited to infiltration, filter strips, low impact design, bio-retention, wet ponds, permeable paving, 
grassed swales, forested buffers, sand filters and detention basins. Structural SWM BMPs are permanent 
appurtenances to the project site.  
Carbonate Bedrock (Areas) - Rock consisting chiefly of carbonate minerals, such as limestone and 
dolomite; specifically a sedimentary rock composed of more than 50% by weight of carbonate minerals that 
underlies soil or other unconsolidated, superficial material. 
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Channel - A drainage element in which Stormwater flows with 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. 
Channel Erosion - The widening, deepening, and headward cutting of small channels and waterways, 
caused by Stormwater runoff or bank full flows. 
Cistern - An underground reservoir or tank for storing rainwater. 
Conservation District - A conservation district, as defined in section 3(c) of the Conservation District Law 
(3 P. S. § 851(c)), which has the authority under a delegation agreement executed with the Department to 
administer and enforce all or a portion of the erosion and sediment control program in this Commonwealth.  
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 semi fluid, or a refuse bank, fill or structure for highway, railroad or other 
purposes which does or may impound water or another fluid or semi fluid. 
Delineation - The process of determining a wetland’s physical boundaries. 
Designee - The agent of the Elk County Planning Commission, Elk 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 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. (See Return Period) 
Detention - the volume of runoff that is captured and released into the Waters of this Commonwealth at a 
controlled rate.  
Detention Basin - An impoundment designed to collect and attenuate Stormwater peak runoff by 
temporarily storing the runoff and releasing it at a predetermined rate.  Detention basins are designed to 
drain completely shortly after any given rainfall event and are dry until the next rainfall event.  
PA DEP - The Pennsylvania Department of Environmental Protection.  
Development - See “Earth Disturbance Activity.”  The term includes redevelopment. 
Discharge – To release water from a project, site, aquifer, drainage basin or other point of interest (verb); 
The rate and volume of flow of water such as in a stream, generally expressed in cubic feet per second 
(volume per unit of time) (noun).  See also Peak Discharge. 
Discharge Point – The point to which Stormwater flows.  
Disconnected Impervious Area (DIA) - An impervious or impermeable surface that is disconnected from 
any stormwater drainage or conveyance system and is redirected or directed to a pervious area, which 
allows for infiltration, filtration, and increased time of concentration as specified in Appendix G, 
Disconnected Impervious Area. 
Disturbed Area – An un-stabilized land area where an earth disturbance activity is occurring or has 
occurred.  
Ditch – (See Channel). 
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Down Slope 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 flow towards it. 
Drainage Easement - A right granted by a landowner to a grantee, allowing the use of private land for 
Stormwater management purposes. 
Earth Disturbance Activity - A construction or other human activity which disturbs the surface of the land, 
including, but not limited to, clearing and grubbing, grading, excavations, embankments, road maintenance, 
building construction 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 a Stormwater Management facility. 
Encroachment – A structure or activity that changes, expands, or diminishes the course, current or cross 
section of a watercourse, floodway, floodplain, or body of water.  
Ephemeral stream – A stream with flowing water only during, and for a short duration after, precipitation 
events in a typical year.  Ephemeral streambeds are located above the water table year-round.  
Groundwater is not a source of water for the stream.  Runoff from rainfall is the primary source of water for 
stream flow. 
Erosion - The natural process by which the surface of the land is worn away by water, wind or chemical 
action.  
Erosion and Sediment Pollution Control Plan - A plan for a project site which identifies BMPs to 
minimize accelerated erosion and sedimentation. 
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). 
Extended Detention Volume (EDV) - Release of detained runoff in excess of Permanently Removed 
Volume (PRV) over a period of time not less than 24 and not more than 72 hours. 
Existing Condition – The dominant land cover during the five (5) year period immediately preceding a 
proposed Regulated Activity.  
Felling - The process of cutting down standing trees. 
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 - Any land area susceptible to inundation by water from any natural source or delineated by 
applicable Federal Emergency Management Agency (FEMA) maps and studies as being a special flood 
hazard area. Also included are areas that comprise Group 13 Soils, as listed in Appendix A of the 
Pennsylvania Department of Environmental Protection (PA DEP) Technical Manual for Sewage 
Enforcement Officers (as amended or replaced from time to time by PA DEP).  
Floodway - The channel of the watercourse and those portions of the adjoining floodplain that is 
reasonably required to carry and discharge the 100-year 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 floodway, the floodway includes 
floodplain areas within 50 feet of the top of each stream bank and the stream channel itself. 
Forest Management / Timber Operations - Planning and activities necessary for the management of 
forestland. These include timber inventory and preparation of forest management plans, silvicultural 
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treatment, cutting budgets, logging road design and construction, timber harvesting, site preparation and 
reforestation.  
Freeboard - A vertical distance between the elevation of the design high water elevation 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 - Water beneath the earth's surface, often between saturated soil and rock that supplies 
wells and springs. 
Groundwater Recharge - Replenishment of existing natural underground water supplies without degrading 
groundwater quality. 
Harvesting - The felling, skidding, loading, and transporting of timber products. 
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).  
Hydric Soils - Soils that are characterized by the presence of water. 
Hydrograph – A graph of stormwater or runoff discharge versus time for a selected point in the drainage 
system. 
Hydrologic Soil Group (HSG) - Infiltration rates of soils vary widely and are affected by subsurface 
permeability as well as surface intake rates. Soils are classified into four HSG’s (A, B, C, and D) according 
to their minimum infiltration rate, which is obtained for bare soil after prolonged wetting. The Natural 
Resources Conservation Service (NRCS) of the US Department of Agriculture defines the four groups and 
provides a list of most of the soils in the United States and their group classification. The soils underlying 
the project site may be identified from a soil survey report that can be obtained from local NRCS offices or 
conservation district offices. Soils become less pervious as the HSG varies from A to D. 
Hydrophytic Vegetation - Plant life that is adapted to living in wet conditions.   
Impervious Surface (Impervious Area) - A surface that prevents the infiltration of water into the ground. 
Impervious surfaces (or covers) shall include, but not be limited to: 

i. roofs, additional indoor living spaces, patios, garages, storage sheds and similar structures 
ii. new streets or sidewalks, decks, parking areas, and driveway areas using traditional paved 

surfaces that prevent infiltration into the ground.  New decks, parking areas, and driveways are 
not defined as impervious areas if they are designed to allow long-term infiltration. 

iii. existing gravel parking areas, driveways, and roads shall be treated as slightly pervious and 
shall be analyzed using the appropriate SCS curve number based on their HSG;  proposed 
gravel parking areas, driveways, and roads shall be treated as impervious areas for all 
calculations 
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Impoundment - A retention or detention basin designed to retain Stormwater runoff and release it at a controlled 
rate. 

Infiltration – Movement of surface water into the soil, where it is absorbed by plant roots, evaporates into 
the atmosphere, or percolates downward to recharge groundwater. 
Infiltration Structures - A structure designed to direct runoff into the groundwater (e.g., French drains, 
seepage pits, and seepage trench). 
Inlet - The upstream end of any structure through which water may flow. 
Intermittent Stream - A stream with flowing water during certain times of the year, when groundwater 
provides water for stream flow.  During dry periods, intermittent streams may not have flowing water.  
Runoff from rainfall is a supplemental source of water for stream flow. 
Karst – A type of topography or landscape characterized by surface depressions, sinkholes, rock pinnacles 
/ uneven bedrock surface, underground drainage and caves.  Karst is formed on carbonate rocks, such as 
limestone or dolomite.  
Landing (or deck) - A place where logs or tree-length materials are assembled for loading and transport. 
Land Development (Development) – Inclusive of any or all of the following meanings: (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 buildings, or (b) the division or allocation of land or space 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) any subdivision of land; (iii) development in 
accordance with Section 503(1.1) of the PA Municipalities Planning Code.  
Litter Layer - The layer of fallen leaves, twigs, and decaying woody material that provides a sponge-like 
mat covering forest soils. 
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.   
Main Stem (Main Channel) - Any stream segment or other runoff conveyance facility used as a reach in 
the hydrologic model. 
Manning Equation (Manning formula) - A method for calculation of 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. 
Municipal Engineer – A professional engineer licensed as such in the Commonwealth of Pennsylvania, 
duly appointed as the engineer for a Municipality, planning agency or joint planning commission. 
Municipality -________________________, Elk County, Pennsylvania.  
Natural Recharge Area – Undisturbed surface area or depression where Stormwater collects, and a 
portion of which infiltrates and replenishes the underground and groundwater. 
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. 
Non-structural Best Management Practice (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. 
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NPDES - National Pollutant Discharge Elimination System, the federal government’s system for issuance of 
permits under the Clean Water Act, which is delegated to PA DEP in Pennsylvania. 
NRCS - Natural Resources Conservation Service (previously SCS).  
Outfall - “Point source” as described in 40 CFR § 122.2 at the point where the Municipality’s storm sewer 
system discharges to surface waters of the Commonwealth.  
Outlet - Points of water disposal to a stream, river, lake, tidewater or artificial drain. 
PA DOT - Pennsylvania Department of Transportation.  
Parent Tract – The parcel of land from which a land development or subdivision originates, determined 
from the date of Municipal adoption of this 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.  
Permanently Removed Volume (PRV) – The volume of runoff that is permanently removed from the 
runoff and not released into surface Waters of this Commonwealth during or after a storm event.  
Pervious Surface (Pervious Area) – Any area or ground surface not defined as impervious and that may 
be vegetated or un-vegetated.  
Pipe - A culvert, closed conduit, or similar structure (including appurtenances) that conveys Stormwater. 
Planning Commission - The municipal or County planning commission authorized under the Pennsylvania 
Municipalities Planning Code. 
Point Source - any discernible, confined and discrete conveyance, including, but not limited to, any pipe, 
ditch, channel, tunnel, or conduit from which Stormwater is or may be discharged, as defined in State 
regulations at 25 Pa. Code § 92.1.  
Post-Construction – Period after construction where disturbed areas are stabilized, Stormwater controls 
are in place and functioning and all proposed improvements in the approved land development plan are 
completed. 
Pre-development – Undeveloped/Natural Condition. 
Pre-treatment – Techniques employed in Stormwater BMPs to provide storage or filtering to trap coarse 
materials and other pollutants before they enter the system. 
Project Site - The specific area of land where any Regulated Activities in the Municipality are planned, 
conducted, or maintained.  
Qualified Professional – A Professional Engineer licensed by the Pennsylvania Department of State or 
otherwise qualified by law to perform the engineering work required by the Ordinance. 
Recharge – The replenishment of groundwater through the infiltration of rainfall or Stormwater runoff. 
Record Drawings - Those drawings maintained by the Applicant, Applicant’s Contractor, or Applicant’s 
Agent as the Applicants project is constructed; and upon which is documented the actual locations of the 
building components and changes to the original contract documents.  These, or a copy of same, are 
turned over to the Municipality at the completion of the project. 
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Redevelopment – The demolition, construction, reconstruction, alteration, or improvement exceeding 
2,000 square feet of land disturbance performed on sites where existing land use is commercial, industrial, 
institutional, or multifamily residential. Maintenance activities such as top-layer grinding and re-paving are 
not considered redevelopment. Interior remodeling projects and tenant improvements are also not 
considered redevelopment. Utility trenches in streets are not considered redevelopment unless more than 
50% of the street width is removed and re-paved. 
Regulated Activities - All activities involving land development or earth disturbance activity that may affect 
stormwater runoff. 
Regulated Earth Disturbance Activity - Activity involving Earth Disturbance subject to regulation under 
25 PA Code Chapters 92, Chapter 102, or the Clean Streams Law. 
Release Rate - The percentage of existing conditions peak rate of runoff from a site or subarea to which 
the post-development peak rate of runoff must be reduced to protect downstream areas. 
Retention Basin - A structure in which Stormwater is stored and not released during the storm event.  
Retention Basins do not function without operational intervention to release stored Stormwater unless 
designed as infiltration-only basins. 
Retention / Removed - The volume of runoff that is captured and not released directly into the surface 
Waters of this Commonwealth during or after a storm event. 
Return Period - The interval, in years, within which a storm event of a given magnitude can be expected, 
on average, to recur. For example, the 25-year return period rainfall would be expected, on average, to 
recur every twenty-five years.  The probability of a 25-year storm occurring in any one year is 0.04 or 4% 
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. 
Road Maintenance - Earth disturbance activities within the existing road cross-section, such as grading 
and repairing existing unpaved road surfaces, cutting road banks, cleaning or clearing drainage ditches and 
other similar activities.   
Roof Drains - A drainage conduit or pipe that collects water runoff from a roof and leads it away from the 
structure. 
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.  
SALDO – Subdivision and Land Development Ordinance. 
SCS – Soil Conservation Service (currently known as NRCS, Natural Resources Conservation Service).  
Also a commonly referred to method (“SCS Method”) for the hydrologic computation and estimation of 
runoff from rainfall information that has been developed by the United States Department of Agriculture's 
Soil Conservation Service (SCS). 
Sediment - Soils or other materials transported by surface water as a product of erosion.  
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. 
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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 groundwater. 
Separate Storm Sewer System - A conveyance or system of conveyances (including roads with drainage 
systems, Municipal streets, catch basins, curbs, gutters, ditches, man-made channels or storm drains) 
primarily used for collecting and conveying Stormwater runoff.   
Shallow Concentrated Flow - Stormwater runoff flowing in shallow, defined rills prior to entering a defined 
channel or waterway. 
Sheet Flow – A flow process associated with broad, shallow water movement on sloping ground surfaces 
that is not channelized or concentrated. 
Skidding - Moving of logs or felled trees along the surface of the ground from the stump to the point of 
loading. 
Skid Road/Haul Road – Those roads, trails, or other openings upon which trees, logs, equipment, or 
vehicles are moved within the site of the work. 
Slash - Unusable woody material such as large limbs, tops, cull logs, and stumps that remain after timber 
harvesting. 
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). 
Special Geologic Features - Carbonate bedrock features, including but not limited to closed depressions, 
existing sinkholes, fracture traces, lineaments, joints, faults, caves and pinnacles, which may exist and 
must be identified on a site when Stormwater management BMPs are being considered. 
Spillway – A conveyance that is used to pass the peak discharge of the maximum design storm controlled 
by the Stormwater facility.  
State Water Quality Requirements - The regulatory requirements to protect, maintain, reclaim, and 
restore water quality under Pennsylvania Code Title 25 and the Clean Streams Law.  
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 exclude domestic sewage and industrial wastes. 
Stormwater - Drainage runoff from the surface of the land resulting from precipitation or snow or ice melt.  
Stormwater Management Facility - Any structure, natural or man-made, that, due to its condition, design, 
or construction, conveys, stores, or otherwise affects Stormwater runoff. Typical Stormwater management 
facilities include, but are not limited to, detention and retention basins, open channels, storm sewers, pipes, 
and infiltration structures.  
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Stormwater Management Plan - The plan for managing Stormwater runoff adopted by the County of Elk 
as required by the Act of October 4, 1978, P.L. 864, (Act 167), as amended, and known as the “Stormwater 
Management Act”.  
Stormwater Management BMPs - Is abbreviated as SWM BMPs throughout this Ordinance.  
Stormwater Management Site Plan - The plan prepared by the Applicant or his representative indicating 
how Stormwater runoff will be managed at the project site in accordance with this Ordinance.  Stormwater 
Management Site Plan will be designated as SWM Site Plan throughout this Ordinance.  
Stream – A natural watercourse. 
Stream Enclosure - A bridge, culvert or other structure in excess of 100 feet in length upstream to 
downstream that encloses a regulated water of this Commonwealth. 
Subarea (Sub-watershed) - 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 (Refer to the PA Municipalities Planning Code, current version.) 
Surface Waters of the/this Commonwealth - Any and all rivers, streams, creeks, rivulets, ditches, 
watercourses, storm sewers, lakes, dammed water, wetlands, ponds, springs, and all other bodies or 
channels of conveyance of surface, or parts thereof, whether natural or artificial, within or on the 
boundaries of this Commonwealth. 
Swale - A low-lying stretch of land that 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. 
Top-of-Bank – Highest point of elevation in a stream channel cross section at which a rising water level 
just begins to flow out of the channel and over the floodplain.  
USACE - United States Army Corp of Engineers  
Vernal Pond – Seasonal depressional wetlands that are covered by shallow water for variable periods from 
winter to spring, but may be completely dry for most of the summer and fall. 
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/this 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.  
Watershed - Region or area drained by a river, watercourse or other body of water, whether natural or 
artificial.  
Wet Basin – A detention basin that is designed to detain Stormwater and which always contains water. 
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Wetland - Those 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, fens, and similar 
areas. 
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ARTICLE III – STORMWATER MANAGEMENT STANDARDS 
 

Section 301. General Requirements  

A. Written approval of a SWM Site Plan must be issued by the Municipality prior to 
commencement of Regulated Activities unless exempt from this requirement under Section 
302. 

B. SWM Site Plans approved by the Municipality shall be on site throughout the duration of the 
Regulated Activity.  

C. The Municipality may, after consultation with the PA DEP, approve measures for meeting the 
State Water Quality Requirements other than those in this Ordinance, provided they meet the 
minimum requirements of, and do not conflict with, State law including but not limited to the 
Clean Streams Law.  

D. For all Regulated Activities, implementation of peak rate controls and preparation of a SWM 
Site Plan are required, unless exempted by Section 302 of this Ordinance 

E. Impervious Areas:  
1. The measurement of impervious areas shall include all of the impervious areas in the 

total proposed development even if development is to take place in stages.  
2. For development taking place in stages, the entire development plan must be used in 

determining conformance with this Ordinance.  
3. For projects that add impervious area to a parcel, the total impervious area on the 

parcel is subject to the requirements of this ordinance, unless, the project is otherwise 
deemed exempt from stormwater management provisions per the criteria set forth in 
Section 302. 

4. Existing gravel parking areas, driveways, and roads shall not be considered 
impervious.  These areas shall be treated as semi-pervious and shall be analyzed 
using the appropriate SCS curve number based on the appropriate HSG underlying 
the gravel areas, which is defined as: 

a. HSG A – Gravel Area Curve Number shall be 76 
b. HSG B – Gravel Area Curve Number shall be 85 
c. HSG C – Gravel Area Curve Number shall be 89 
d. HSG D – Gravel Area Curve Number shall be 91 

5. Proposed gravel parking areas, driveways, and roads shall be considered impervious. 
F. Stormwater discharges onto adjacent property shall not be created, increased, decreased, or 

relocated, or otherwise altered without permission of the adjacent property owner(s). Such 
discharges shall be subject to the requirements of this Ordinance.  

G. All regulated activities shall include such measures as necessary to:  
1. Protect health, safety, and property;  
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2. Meet the water quality goals of this ordinance by implementing measures to:  
a. Minimize disturbance to floodplains, wetlands, natural slopes over 15%, and 

existing native vegetation. 
b. Minimize thermal impacts to Waters of the Commonwealth. 
c. Preserve and maintain trees and woodlands. Maintain or extend riparian 

buffers and protect existing forested buffer. Provide trees and woodlands 
adjacent to impervious areas. 

d. Establish and maintain non-erosive flow conditions in natural flow pathways.  
e. Minimize soil disturbance and soil compaction. Cover disturbed areas with 

topsoil having a minimum depth of 4 inches. Use tracked equipment for 
grading. 

f. Disconnect impervious surfaces by directing runoff to pervious areas.  
3. Implement Volume Controls in Section 304. 
4. Incorporate the techniques described in Appendix A of this Ordinance (Low Impact 

Development Practices) whenever practical. 
5. The Applicant must demonstrate that the following BMPs are being used to the 

maximum extent practicable to receive consideration for the exemptions in Section 
302: 

a. Design around and limit disturbance of Floodplains, Wetlands, Natural Slopes 
over 15%, existing native vegetation, and other sensitive and special value 
features. 

b. Maintain riparian and forested buffers. 
c. Limit grading and maintain non-erosive flow conditions in natural flow paths. 
d. Maintain existing tree canopies near impervious areas. 
e. Minimize soil disturbance and reclaim disturbed areas with topsoil and 

vegetation. 
f. Direct runoff to pervious areas. 

6. The Applicant must demonstrate that the proposed development/additional impervious 
area will not adversely impact the following: 

a. Capacities of existing drainage ways and storm sewer systems. 
b. Velocities and erosion. 
c. Quality of runoff if direct discharge is proposed. 
d. Existing known problem areas. 
e. Safe conveyance of the additional runoff. 
f. Downstream property owners. 
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H. The design of all facilities over Karst shall include an evaluation of measures to minimize 
adverse effects. 

I. Infiltration BMPs shall be spread out, made as shallow as practicable, and located to maximize 
use of natural on-site infiltration features while still meeting the other requirements of this 
Ordinance. 

J. Storage facilities shall completely drain both the volume control and rate control capacities 
over a period of time not less than 24 and not more than 72 hours from the end of the design 
storm. 

K. The design storm volumes to be used in the analysis of peak discharge rates shall be obtained 
from the Precipitation-Frequency Atlas of the United States, Atlas 14, Volume 2, US 
Department of Commerce, National Oceanic and Atmospheric Administration, National 
Weather Service, Hydrometeorological Design Studies Center, Silver Spring, Maryland, 20910.  
NOAA’s Atlas 14 can be accessed at Internet address: 

http://hdsc.nws.noaa.gov/hdsc/pfds/.  

L. The Municipality and its Engineer may require that regulated activities maintain a minimum 
distance between proposed impervious areas/stormwater management facility outlets and 
down slope property line(s). 

M. SWM BMPs for all Regulated Activities shall be designed, implemented, operated, and 
maintained to meet the purposes and requirements of this Ordinance and to meet all 
requirements under Title 25 of the Pennsylvania Code, the Clean Streams Law, and the 
Stormwater Management Act. 

N. For all regulated earth disturbance activities, erosion and sediment control BMPs shall be 
designed, implemented, operated, and maintained during the regulated earth disturbance activities 
(e.g., during construction) to meet the purposes and requirements of this Ordinance and to meet all 
requirements under Title 25 of the Pennsylvania Code and the Clean Streams Law. Various BMPs 
and their design standards are listed in the Erosion and Sediment Pollution Control Program 
Manual (E&S Manual), No. 363-2134-008 (April 15, 2000), as amended and updated. 
 

Section 302. Exemptions  

A. Under no circumstance shall the Applicant be exempt from implementing such measures as 
necessary to: 

1. Meet special requirements for projects within High Quality (HQ) and Exceptional Value 
(EV) watersheds (Section 307.G). 

B. The Applicant must demonstrate that the following BMPs are being used to the maximum 
extent practicable to receive consideration for the exemptions: 

1. Design around and limit disturbance of Floodplains, Wetlands, Natural Slopes over 
15%, existing native vegetation, and other sensitive and special value features. 

2. Maintain riparian and forested buffers. 
3. Limit grading and maintain non-erosive flow conditions in natural flow paths. 
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4. Maintain existing tree canopies near impervious areas. 
5. Minimize soil disturbance and reclaim disturbed areas with topsoil and vegetation. 
6. Direct runoff to pervious areas. 

C. The Applicant must demonstrate that the proposed development/additional impervious area 
will not adversely impact the following: 

1. Capacities of existing drainage ways and storm sewer systems. 
2. Velocities and erosion. 
3. Quality of runoff if direct discharge is proposed. 
4. Existing known problem areas. 
5. Safe conveyance of the additional runoff. 
6. Downstream property owners. 

D. An Applicant proposing Regulated Activities, after demonstrating compliance with Sections 
302.A, 302.B, and 302.C, may be exempted from various submission requirements of this 
Ordinance according to the following table: 

 
New Impervious Area Applicant Submission Requirements 

0 SF ≤ new impervious area <1000 SF No Submission Required 

1000 SF ≤ new impervious area < 2500 SF Small Project SWM Application1 (See 
Appendix F)  

2500 SF ≤ new impervious area < 5000 SF Volume Control (Section 304) and Small 
Project SWM Application (See Appendix F)  

5000 SF ≤ new impervious area Peak Rate Control (Section 305), Volume 
Control (Section 304), and Stormwater 
Management Site Plan (Article IV) 

 
All Regulated Activities must comply with the State Water Quality Requirements. 
 

E. New Single Family Residential activities on a single lot are exempt from the requirements of 
Section 304 - Volume Control, Section 305 - Peak Rate Control, and from the submission of a 
Small Project SWM Application provided the construction: 

1. Complies with Sections 302.A, 302.B, 302.C, and 
2. Has building setbacks of at least 75 feet from downslope property lines, and  

                                                           
1 The municipality can require the applicant to provide supplemental and additional information beyond the Small Project SWM 
Application if there is a threat to property, health or safety 
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3. Driveways: 
a. Runoff must discharge onto pervious surface with a gravel strip or other 

spreading device. 
b. No more than 1,000 square feet of paved surface may discharge to any one 

point. 
c. For each discharge point, the length of flow on the pervious surface must exceed the 

length of flow on the paved surface. 
F. The Municipality may, after consultation with the PA DEP, approve alternative stormwater 

management controls for meeting the State Water Quality Requirements other than those in 
this Ordinance, provided they meet the minimum requirements of, do not conflict with State law 
including but not limited to the Clean Streams Law, and provided that: 

1. The alternative controls are documented to be acceptable to PADEP (or Delegated 
Authority), for NPDES requirements pertaining to post construction stormwater 
management requirements. 

2. The alternative controls comply with all other sections of this ordinance, including but 
not limited to Sections 301.C and 302.A-C. 

G. Agricultural activities are exempt from the rate and SWM Site Plan preparation requirements of 
this ordinance provided the activities are performed according to the requirements of 25 
Pa.Code Chapter 102. 

H. Forest management and timber operations are exempt from the rate and volume control and 
SWM Site Plan preparation requirements of this ordinance provided the activities are 
performed according to the requirements of 25 Pa.Code Chapter 102.  Refer to Section 309 for 
additional information and guidance concerning timber operations. 

I. Exemptions from any provisions of this Ordinance shall not relieve the Applicant from the 
requirements in Sections 301.D, F, G, H, I, J and K. 

J. Proposed Municipal projects are bound to the following requirements and criteria: 
 

Type of Project Description: Requirements: 

Ro
ad

wa
y R

es
to

ra
tio

n Alignments* 

Change the roadway by either reducing or eliminating 
horizontal and vertical curves, or changing the roadway’s 
superelevation.  

BMP implementation that uses 
non-structural and restoration 
practices such as: 

• Street sweeping 
• Impervious disconnection 
• Slope roughening 
• Pavement width reduction 
• Riparian buffers 
• Vegetative Restoration 

(including road-side swales) 
• Soil Amendments 

Pull-Offs* New, as part of a larger project or by itself.   

Widening* 

Increase the width of the existing travel lanes (no new 
lanes added) and shoulders, or extension of 
acceleration/deceleration ramps in existing shoulder 
areas.   
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Type of Project Description: Requirements: 

Intersection* 
Nominal channelization of intersections and addition of 
turning lanes.   

Minor practices and BMP 
implementation that uses low-
impact practices such as: 

• Preservation of existing 
vegetation 

• Minimization of soil compaction 
• Maintenance of Erosion 

Control and any PCSM BMPs 
• Restoration and stabilization of 

staging areas 

Pavement Replace portions, overlay, or mill and resurface the 
roadway’s surface.   

Shoulders 
Resurface, stabilize, upgrade (dirt or gravel to paved), or 
widen the existing shoulders within the existing footprint.   

Other 

Replace and/or repair guide rail, signs, traffic signals, 
and drainage systems to their original specifications; 
various minor safety improvements.   

Ne
w 

Co
ns

tru
ct

io
n 

Major 
Widening* 

Addition of one or more travel lanes, including 
acceleration and deceleration lanes, to an existing road.   

 

Peak Rate Control (Section 305), 
Volume Control (Section 304), 
and Stormwater Management 
Site Plan 

New 
Alignment* 

New roadway corridor.   

Interchange* Reconfiguration of ramps, lane modification within 
interchange area, etc.  

Municipal 
Facilities 

New stockpile sites, buildings, or other structures or 
facilities not otherwise addressed by the requirements of 
this section 

 

* - Projects falling into the noted categories and that have the potential to discharge into surface 
waters that have existing or designated HQ or EV uses (including EV wetlands), have impairments 
due to stormwater, are connected to combined sewer systems, or have the potential to have an 
adverse effect on threatened or endangered species, or critical habitat for such species, are subject 
to additional stormwater management requirements, beyond the requirements listed in the table.  The 
additional BMP measures that must be considered and implemented for projects occurring in these 
areas are as follows: 

 
Constructed wetlands / Wet 
ponds 

Significant detention of peak flow rates is needed and the contributing 
drainage area is large; retrofit existing detention basins are feasible. 

Permeable pavement Parking lots only. 
Manufactured products: 
Subsurface storage, water 
quality inlets, etc.  

Subsurface storage products are designed to attenuate peak runoff events 
through infiltration and/or discharge rate reduction. Storm sewer inlet 
structures or inserts are designed to minimize the discharge of solids, 
floatables, and oil/grease pollutants. Regular maintenance of these 
products is necessary.  

 19 



 
Projects occurring in the areas listed above and not previously bound to such requirements 
(roadway restoration projects), are also required to achieve the following targeted outcomes: 

1. For project areas within a release rate district, reduce the post-construction runoff peak 
rate as required by the release rate district in this Ordinance.  For project areas not 
within a release rate district, reduce the post-construction runoff peak rate to the pre-
construction peak rate for the 1-year through 100-year storm events. 

2. Reduce the post-construction runoff volume to the pre-construction runoff volume for 
the 2-year 24-hour storm event and smaller. 

 

Section 303. Waivers  

A. The provisions of this Ordinance are the minimum standards for the protection of the public 
B. Waivers shall not be issued from implementing such measures as necessary to: 

1. Meet State Water Quality Standards and Requirements. 
2. Protect health, safety, and property. 
3. Meet special requirements for High Quality (HQ) and Exceptional Value (EV) 

watersheds. 
C. If an Applicant demonstrates to the satisfaction of the governing body of the Municipality that 

any mandatory provision of this Ordinance is unreasonable or causes unique or undue 
unreasonableness or hardship as it applies to the proposed Project, or that an alternate design 
may result in a superior result within the context of Section 102 and 103 of this Ordinance, the 
governing body of the Municipality upon obtaining the comments and recommendations of the 
Municipal Engineer and Conservation District may grant a waiver or relief so that substantial 
justice may be done and the public interest is secured; provided that such waiver will not have 
the effect of nullifying the intent and purpose of this Ordinance. 

D. The Applicant shall submit all requests for waivers in writing and shall include such requests as 
a part of the plan review and approval process. The Applicant shall state in full the facts of 
unreasonableness or hardship on which the request is based, the provision or provisions of the 
Ordinance that are involved, and the minimum waiver or relief that is necessary. The Applicant 
shall state how the requested waiver and how the Applicant’s proposal shall result in an equal 
or better means of complying with the intent or Purpose and general principles of this 
Ordinance. 

E. The Municipality shall keep a written record of all actions on waiver requests.  The Municipality 
may charge a fee for each waiver request, which shall be used to offset the administrative 
costs of reviewing the waiver request. The Applicant shall also agree to reimburse the 
Municipality for reasonable and necessary fees that may be incurred by the Municipal Engineer 
in any review of a waiver request. 

F. In granting waivers, the Municipality may impose reasonable conditions that will, in its 
judgment, secure substantially the objectives of the standards or requirements that are to be 
modified. 
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G. The Municipality may grant applications for waivers when the following findings are made, as 
relevant: 

1. That the waiver shall result in an equal or better means of complying with the intent of 
this Ordinance. 

2. That the waiver is the minimum necessary to provide relief. 
3. That the applicant is not requesting a waiver based on cost considerations. 
4. That existing down gradient stormwater problems will not be exacerbated. 
5. That runoff is not being diverted to a different drainage area. 
6. That increased flooding or ponding on off-site properties or roadways will not occur. 
7. That potential icing conditions will not occur. 
8. That increases in peak flow or volume from the site will not occur. 
9. That erosive conditions due to increased peak flows or volume will not occur. 
10. That adverse impact to water quality will not result. 
11. That increased 100-Year Floodplain levels will not result. 
12. That increased or unusual municipal maintenance expenses will not result from the 

waiver. 
13. That the amount of stormwater generated has been minimized to the greatest extent 

allowed. 
14. That infiltration of runoff throughout the proposed site has been provided where 

practicable and pre-development ground water recharge protected. 
15. That peak flow attenuation of runoff has been provided. 
16. That long-term operation and maintenance activities are established. 
17. That the receiving streams and/or water bodies will not be adversely impacted in flood 

carrying capacity, aquatic habitat, channel stability and erosion and sedimentation. 
 
Section 304. Volume Controls 

The low impact development practices provided in the PA BMP Manual shall be used for all regulated 
activities to the maximum extent practicable.  Water volume controls shall be implemented using the 
Design Storm Method in Subsection A or the Simplified Method in Subsection B below.  For regulated 
activity areas equal or less than 1 acre that do not require hydrologic routing to design the stormwater 
facilities, this Ordinance establishes no preference for either methodology; therefore, the applicant may 
select either methodology on the basis of economic considerations, the intrinsic limitations on applicability 
of the analytical procedures associated with each methodology, and other factors. 

A. The Design Storm Method (CG-1 in the PA BMP Manual (current version)) is applicable to any 
size of Regulated Activity. This method requires detailed modeling based on site conditions. 

 21 



1. Do not increase the post development total runoff volume for all storms equal to or 
less than the 2-year 24-hour duration precipitation. 

2. For modeling purposes: 
a. Existing (pre-development) non-forested pervious areas must be considered 

meadow or its equivalent. 
b. Twenty (20) percent of existing impervious area, when present, shall be 

considered meadow in the model for existing conditions. 
B. The Simplified Method (CG-2 in the PA BMP Manual (current version)) provided below is 

independent of site conditions and shall be used if the Design Storm Method is not followed.  
This method is not applicable to Regulated Activities that disturb greater than one (1) acre, or 
for projects that require design of stormwater storage facilities.  For new impervious surfaces: 

1. Stormwater facilities shall be sized to capture at least the first two inches (2") of runoff 
from all new impervious surfaces. 

2. At least the first one inch (1.0") of runoff from new impervious surfaces shall be 
permanently removed from the runoff flow - i.e. it shall not be released into the surface 
Waters of this Commonwealth. Removal options include reuse, evaporation, 
transpiration, and infiltration. 

3. Wherever possible, infiltration facilities shall be designed to accommodate infiltration of 
the entire permanently removed runoff; however, in all cases at least the first one-half 
inch (0.5") of the permanently removed runoff shall be infiltrated. 

4. This method is exempt from the requirements of Section 305, Rate Controls. 
 

Section 305. Rate Controls 

A. Areas not covered by a Release Rate Map from an approved Act 167 Stormwater 
Management Plan: 
Post-development discharge rates shall not exceed the Pre-Development discharge rates for 
the 1-, 2-, 10-, 25-, 50-, and 100-year storms. If it is shown, that the peak rates of discharge 
indicated by the post-development analysis are less than or equal to the peak rates of 
discharge indicated by the pre-development analysis for 1-, 2-, 10-, 25-, 50-, and 100-year, 24-
hour storms, then the requirements of this section have been met. Otherwise, the applicant 
shall provide additional controls as necessary to satisfy the peak rate of discharge 
requirement. 

B. Areas covered by a Release Rate Map from an approved Act 167 Stormwater Management 
Plan: 
For the 1-, 2-, 10-, 25-, 50-, and 100-year storms, the post-development discharge rates will 
follow the release rate maps in this Ordinance.  For any areas not shown on the release rate 
maps, the post-development discharge rates shall not exceed the Pre-Development discharge 
rates. 
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C. BMPs for Rate Controls: 
A list of BMPs for peak rate controls is provided in Appendix B, Item C. 
 

Section 306. Calculation Methods 

A. Stormwater runoff from all project sites 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 Qualified 
Professional shall be based on the individual limitations and suitability of each method for a 
particular site. 

TABLE 306-1 
ACCEPTABLE COMPUTATION METHODOLOGIES FOR 

STORMWATER MANAGEMENT PLANS 
 

Method Method Developed By Applicability 
TR-20/WINTR20 
(or commercial computer 
package based on TR-20) 

USDA NRCS 
 

Applicable where use of full 
hydrology computer model is 
desirable or necessary. 

TR-55/WINTR55 
(or commercial computer 
package based on TR-55) 

USDA NRCS Applicable for land development 
plans within limitations described in 
TR-55. 

HEC-HMS US Army Corps of 
Engineers 

Applicable where use of full 
hydrologic computer model is 
desirable or necessary. 

Rational Formula 
(or commercial computer 
package based on Rational 
Formula) 

Emil Kuichling (1889) For sites less than fifty acres and 
with time of concentration less than 
60 minutes (Tc< 60 min), or as 
approved by the Municipality  

Other Methods such as 
SWMM, WMS, etc. 

Varies Other computation methodologies 
approved by the Municipality  

 
Note: Successors to the above methods are also acceptable. 
 

B. All calculations consistent with this Ordinance using the soil cover complex method shall use 
the appropriate design rainfall depths and intensities for the various return period storms 
according to the approximate center of the proposed development site, in accordance with the 
values obtained from the National Oceanic and Atmospheric Administration’s (NOAA) 
Hydrometeorological Design Studies Center Precipitation Frequency Data Server (PFDS) at 
the following location for the Commonwealth of Pennsylvania: 

http://hdsc.nws.noaa.gov/hdsc/pfds/index.html 
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Applicant shall provide documentation of PFDS data location (latitude and longitude in 
degrees/minutes/seconds). 

C. All calculations using the Rational Formula shall use rainfall intensities consistent with 
appropriate times-of-concentration for overland flow and return periods from the NOAA, PFDS 
website, the Design Storm Curves from PA DOT Design Rainfall Curves (1986) and NOAA 
Atlas 14. 

D. 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.  NRCS lag equation divided by 0.6 as acceptable 
method for Tc in undeveloped areas. 

E. In order to reduce stormwater runoff volumes from developed areas and encourage 
groundwater recharge, underground basin drains, infiltration trenches, dry wells, and cisterns 
are permitted to which roof leaders may be connected. These drains consist of stone-filled 
basins that temporarily store and release water below ground surface. Plans for such facilities 
shall be submitted to the Municipality for approval, and the basins shall be used only in those 
areas where soils, geologic, and water table conditions permit. 

F. Runoff Curve Numbers (CN) for both existing and proposed conditions to be used in the soil 
cover complex method shall be obtained from Table 2-2 of the TR-55 manual. 

G. Runoff coefficients (C) for both existing and proposed conditions for use in the Rational 
Formula are provided in Appendix D. 

H. All flow assumptions and source of supporting data shall be provided as part of the overall 
plan.  The Municipality reserves the right to reject any submitted values, despite the source, 
and to provide a substitute source for use by the applicant. 

I. 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 generally accepted 
values from a legitimate and verifiable source.  All flow assumptions and source of supporting 
data shall be provided as part of the overall plan.  The Municipality reserves the right to reject 
any submitted values, despite the source, and to provide a substitute source for use by the 
applicant.  Full flow capacity shall be assumed for closed conduits.  Storm sewer systems 
consisting of more than three pipe junctions shall be designed using hydraulic grade line 
computations. 

J. 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. 
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.  For drainage areas greater than 200 acres in 
size, the design storm hydrograph shall be computed using a calculation method that produces 
a full hydrograph (i.e. TR-20, TR-55, and HEC-HMS). 

K. Stormwater management and related facilities shall be provided: 
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1. To permit unimpeded flow of natural watercourses.  Such flow may be redirected as 
required, subject to the approval of the Pennsylvania Department of Environmental 
Protection and the Municipality. 

2. To ensure adequate drainage of all street low points. 
L. Storm sewers and related installations: 

1. Storm sewers, where required by zoning and land use densities, shall be placed under 
or immediately adjacent to the roadway side of the curb, or as directed by the 
Municipality, when parallel to the street within the right-of-way. 

2. When located in undedicated land, they shall be placed within a drainage easement 
not less than twenty (20) feet wide as approved by the Municipality. 

3. The use of properly designed, graded, and vegetated drainage channels is 
encouraged in lieu of storm sewers in commercial and industrial areas and, where 
approved by the Municipality, in residential areas. Such swales shall be designed to 
not only carry the required discharge without excessive erosion, but also to increase 
the time of concentration, reduce the peak discharge and velocity, and permit the 
water to percolate into the soil, where appropriate. Criteria related to· the use and 
design of drainage swales are as follows: 

a. Where vegetated drainage swales are used in lieu of or in addition to storm 
sewers, they shall be designed to carry the 10-year discharge without erosion, 
and also to increase the time of concentration, reduce the peak discharge and 
velocity, and permit the water to percolate into the soil. 

b. The maximum encroachment of water on the roadway pavement along 
roadside swales in cut areas shall not exceed half of a through traffic lane 
during a 10-year frequency storm of five (5) minute duration. Frequent and/or 
sustained flooding of the sub-base shall be avoided. 

c. The design of all vegetated channels shall, as a minimum, conform to the 
design procedures outlined in the Erosion and Sediment Pollution Control 
Program Manual (PA DEP).  Inlets shall be provided to limit road shoulder 
encroachment and water velocity.  

d. The side slope for any vegetated drainage channel requiring mowing of the 
vegetation shall have a maximum grade of three (3) horizontal to one (1) 
vertical on those areas to be mowed.  Maximum side slopes for any vegetated 
drainage channel shall be two (2) horizontal to one (1) vertical. 

e. Erosion Prevention: All drainage swales shall be designed to prevent the 
erosion of the bed and bank areas.  Suitable temporary and/or permanent 
stabilization during vegetative cover establishment shall be provided to 
prevent erosion. 

f. Storm sewers or drainage swales shall discharge to a detention or retention 
basin to attenuate the peak rate and volume, respectively of stormwater 
runoff, except as provided in the plan. 
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4. The design capacity of storm sewers shall be in accordance with PennDOT Drainage 
Manual, Publication Number 584, as amended. Storm drainage systems shall be 
designed without surcharging inlets to provide conveyance of stormwater runoff into a 
detention basin or similar facility utilized to manage the rate of stormwater runoff. To 
avoid surcharging inlets, and to ensure that inlets will receive stormwater runoff, the 
hydraulic grade line at the inlet shall be at least six (6) inches below the elevation of 
the inlet grate. Where site grading will direct stormwater runoff from the 100-year 
design storm to a detention basin or similar facility utilized to manage the rate of 
stormwater runoff, then the storm sewer may be designed for the 10-year design 
storm. Where site grading will not direct stormwater runoff from the 100-year design 
storm to a detention basin or similar facility utilized to manage the rate of stormwater 
runoff, then the storm sewer shall be designed for the 100-year design storm. The 
location of the hydraulic grade line for the 100-year design storm shall be graphically 
shown on the required storm sewer profile drawings.  Conveyance of storms to the 
detention basin, up to and including the 100-year frequency, shall be provided so as 
not to endanger life or seriously damage property. 

5. Storm inlet types and inlet assemblies shall conform to the Pennsylvania Department 
of Transportation Standards for Roadway Construction as approved by the 
Municipality. 

6. Accessible drainage structures shall be located on a continuous storm sewer system 
at all vertical dislocations, at all locations where a transition in storm sewer pipe sizing 
is required, at all vertical and horizontal angle points exceeding five (5) degrees, and 
at all points of convergence of two or more influent storm sewer mains. The 
construction locations of accessible drainage structures shall be as indicated on the 
subdivision drainage plan or area drainage plan approved by the Municipality. 

7. When evidence available to the Municipality indicates that existing storm sewers have 
sufficient capacity as determined by hydrograph summation and are accessible, 
proposed stormwater facilities may connect to the existing storm sewers so long as the 
peak rate of discharge does not exceed the amount permitted by this Article. 

M. Downstream Analysis 
1. Where deemed necessary by the Municipal Engineer, the applicant shall submit an 

analysis of the impacts of detained stormwater flows on downstream areas within the 
watershed, established with the concurrence of the Municipal Engineer. The analysis 
shall include hydrologic and hydraulic calculations necessary to determine the impact 
of peak discharge modifications of the proposed development on critical locations such 
as dams, tributaries, existing developments, undersized culverts, and flood prone 
areas. Review and comment of the analysis by the Engineer of a downstream 
Municipality shall be obtained as deemed necessary. 

N. Multiple Use Basins: The design and construction of multiple use stormwater detention 
facilities are strongly encouraged. In addition to stormwater management; where appropriate, 
facilities allow for recreational uses including: ball fields, play areas, picnic grounds, etc. 
Provision for parking facilities within basins and permanent wet ponds with stormwater 
management capabilities may also be appropriate. Prior approval and consultation with the 
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Municipality are required before design. Multiple use basins shall be constructed so that 
potentially dangerous conditions are not created. 

O. Multiple Development Basins: Stormwater management facilities designed to serve more than 
one property or development in the same watershed are encouraged. Staged construction of 
existing or proposed multiple-use detention facilities by several developers in conjunction with 
watershed development is encouraged. Each applicant shall be responsible for the incremental 
increase in stormwater runoff generated by the respective development and incremental 
construction improvements necessary for the overall detention facility. Prior approval and 
consultation with the Municipality is required before design of such facilities. 

P. Alternative Detention Facilities: Alternative stormwater detention facilities including roof top, 
subsurface basins or tanks and in-pipe detention storage, or other approved alternative 
designs are permitted as determined by the Municipality. 

Q. Landscaping of Stormwater management facilities:  Facilities constructed with berms or 
earthen embankments shall not be landscaped along the top of the impoundment berm, 
embankment, nor shall other facility areas constructed from compacted fill materials be 
landscaped.  Heavy vegetative cover root penetration can cause soil weakening and damage 
to facility piping. 
 

Section 307.  Other Requirements  

A. All wet basins shall be designed in a manner that seeks to mitigate the proliferation of 
mosquito breeding habitats and the potential spread of the West Nile Virus.  This can be 
accomplished through the following means: 

1. The design of a Stormwater wetland/wet basin must include the selection of 
hydrophytic plant species for their pollutant uptake capabilities and for not contributing 
to the potential for vector mosquito breeding.  The establishment of hydrophytic 
vegetation will promote the population of the wetland/ wet basin by amphibians and 
other mosquito predators. In natural wetlands, predatory insects and amphibians are 
effective at keeping mosquito populations in check during the larval stage of 
development while birds and bats prey on adult mosquitoes.  Refer to Appendix B of 
the PA SWM BMP Manual (current version) for hydrophytic native plant species lists. 

2. Aeration fountains and stocked fish can be added to keep larval mosquito populations 
in check. 

B. The Municipality reserves the right to disapprove any design that would result in the 
construction or continuation of a Stormwater problem area. 

C. When the elevation of any existing or proposed entrance to a structure, including windows, is 
lower than the elevation of the public cartway serving that site, a grading plan shall be 
submitted, reviewed and approved as part of the SWM approval process for the proposed 
structure. 

D. No Stormwater detention facility shall be placed within fifty (50) feet of a special geologic 
feature.  No subsurface Stormwater conveyance facility shall be constructed within fifty (50) 
feet of a special geologic feature, without written permission of the Municipality. 
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E. Stormwater management facilities located outside of existing or proposed public rights-of-way 
shall be located within and accessible by easements granted to the Municipality as follows: 

1. Drainage Easements: Where a tract is traversed by a watercourse, drainageway, 
channel or stream, there shall be provided a drainage easement paralleling the 
centerline of such watercourse, drainageway, channel or stream.  The width of the 
drainage easement will be adequate to preserve the unimpeded natural flow of the 
100-year storm, in accordance with computed top widths for water surface elevations.  
Drainage easements shall provide for maintenance, and for the purpose of widening, 
deepening, improving or protecting such drainage facilities. 

2. Access Easements: Where proposed stormwater management facilities are not 
adjacent to proposed or existing public right-of-ways or are not accessible due to 
physical constraints, as determined by the Municipality, a twenty (20) feet wide access 
easement specifying rights of entry shall be provided. Access easements shall provide 
for vehicle ingress and egress on grades of less than ten (10) percent for carrying out 
inspection or maintenance activities.  A permanent fifteen-foot wide vehicular access 
road within the easement(s) shall be provided around all SWM BMPs, such as ponds 
and infiltration structures.  The access roads shall connect to a public thoroughfare.  
The access road (when applicable) will also provide access at a slope no greater than 
20% to the bottom of all ponds and associated outlet structures.  The access road 
shall be constructed of either gravel or pavement and maintained per the maintenance 
agreement.  The Municipality reserves the right to alter the design of the access to any 
SWM BMP. 
Vehicle ingress and egress and access roads are not required for SWM BMPs serving 
one Single Family Residential lot and located on the same lot they serve. 

3. Maintenance Easements: A maintenance easement shall be provided which 
encompasses the stormwater facility and appurtenances and provides for access for 
maintenance purposes. The maintenance easement must be located at least twenty 
(20) feet outside of the line of intersection of the 100-year water surface elevation and 
the ground surface for the stormwater facility and appurtenances.   

4. Easements shall state that no trees, shrubs, structures, excavation, placement of fill, 
or re-grading are to be performed within the easement without written approval from 
the Municipality upon review by the Municipal Engineer. Upon approval of the 
Municipality, such landscaping may be placed in maintenance easements, provided it 
does not impede access. 

5. Whenever practicable, easements shall be parallel to width and linked to property lines 
of the subdivision. 

6. All easement agreements shall be recorded with a reference to the recorded easement 
indicated on the site plan. The format and content of the easement agreement shall be 
reviewed and approved by the Municipality and Solicitor. 

F. In order to promote overland flow and infiltration, roof drains shall not discharge directly to 
streets or storm sewers. Roof drains may discharge directly to streets or storm sewers when 
deemed necessary by the Municipality. Under no circumstances shall roof drains discharge 
directly to sanitary sewer systems. 
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G. Projects that have the potential to discharge into surface waters that have existing or 
designated HQ or EV uses (including EV wetlands), have impairments due to stormwater, are 
connected to combined sewer systems, or have the potential to have an adverse effect on 
threatened or endangered species, or critical habitat for such species, are subject to additional 
BMP measures that must be considered and implemented for projects occurring in these more 
environmentally-sensitive areas: 

 
Constructed wetlands / Wet ponds Significant detention of peak flow rates is needed 

and the contributing drainage area is large; retrofit 
existing detention basins are construct new in 
open median or interchange areas. 

Permeable pavement Limited to park-and-ride sites and parking lots. 

Manufactured products: Subsurface 
storage, water quality inlets, etc. 

Subsurface storage products are designed to 
temper peak runoff events through infiltration 
and/or discharge rate reduction. Storm sewer inlet 
structures or inserts are designed to minimize the 
discharge of solids, floatables, and oil/grease 
pollutants. Regular maintenance of these products 
is necessary and is an important factor in 
assessing the feasibility of using one of these 
products. 

 
Proposed infiltration BMPs within two miles on either side of surface water supply areas or surface 
waters that have existing or designated HQ or EV uses (including EV wetlands) must be designed and 
constructed to provide maximum pollutant removal prior to the runoff being infiltrated or discharged to 
the receiving stream.  PADEP defines the following zones around such waters: 

1. Zone A – Represents a 1/4 mile buffer on either side of the river or stream extending from the 
area 1/4 mile downstream of the intake upstream to the five hour time-of-travel (TOT) 
(Pennsylvania Department of Environmental Protection, 2006). 

2. Zone B – Represents a two-mile buffer on either side of the water body extending from the 
area 1/4 mile downstream of the intake upstream to the 25 hour TOT.  (Pennsylvania 
Department of Environmental Protection, 2006). 

3. Zone C – The remainder of the watershed area (Pennsylvania Department of Environmental 
Protection, 2006).  

 
H. Groundwater Supply Protection 

1. Zone 1 – The innermost protective zone surrounding a well, spring, or existing infiltrative 
gallery.  Zone 1 is the area within a radius of 400 feet around a community or public water 
supply source unless information is presented supporting a reduction of this requirement.  
Proposed infiltration BMPs are not permitted within Zone 1 protection areas (Pennsylvania 
Department of Environmental Protection, 2006). 
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2. Zone 2 – The capture zone that encompasses the area of the aquifer through which it supplies 
water to a well, spring, or existing infiltration gallery.  Zone 2 is one-half mile radius around a 
community or public water supply source unless more extensive hydrogeological testing is 
done.  Extreme care should be used when implementing infiltration BMPs in Zone 2 areas.  
Pretreatment measures must be used to filter and diminish pollutants (Pennsylvania 
Department of Environmental Protection, 2006). 

3. Zone 3 – The area outside Zone 2 that contributes significant recharge to the capture zone 
aquifer in Zone 2 (Pennsylvania Department of Environmental Protection, 2006).  Use of 
infiltration BMPs is not restricted. 

4. Infiltration BMPs are not permitted within a radius of 50 feet from a privately owned wells and 
water sources serving non-community supply systems (Pennsylvania Department of 
Environmental Protection, 2006) 
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ARTICLE IV - SWM SITE PLAN AND REPORT REQUIREMENTS 
 

Section 401. Plan and Report Contents 

A. All regulated activities that do not fall under the exemption criteria referenced herein shall 
submit a SWM Site Plan and Report 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 following items shall be included in the SWM Site Plan: 
1. Appropriate sections from the Municipal SALDO and other applicable ordinances shall 

be followed in preparing the SWM Site Plans.  In instances where the Municipality 
lacks Subdivision and Land Development regulations, the County SALDO shall be 
followed. 

2. The SWM Site Plan shall provide the following information: 
a. Unless specifically given written permission by the Municipality, the following 

must be shown on the SWM Site Plan, prepared in a form which meets the 
requirements for recording in the County Office of the Recorder of Deeds: 

i. Annotated maps, drawings, engineering plans, and construction 
details. Said plan shall be prepared by a Qualified Professional, with 
said preparer's seal and registration number affixed to the plan. Plans 
for tracts of less than twenty (20) acres shall be drawn at a scale of 
one inch equals no more than fifty (50) feet; for tracts of twenty (20) 
acres or more, plans shall be drawn at a scale of one inch equals no 
more than one hundred (100) feet. Plans shall be submitted on the 
following sheet sizes: 18" x 24", 24" x 36", or 36" x 42". All lettering 
shall be drawn to a size to be legible if the plans are reduced to half 
size. All sheets comprising a submission shall be on one size. 

ii. The name of the proposed development and the name and address of 
the owner of the property and the individual or firm preparing the plan. 

iii. Date of submission and revision, graphic scale, and North arrow. 
iv. Total tract boundary with distances marked to the nearest foot and 

bearings to the nearest degree and the total acreage of the tract. 
v. Key map (drawn to scale) showing all existing natural and man-made 

features beyond the property boundary affected by the project and the 
extent of the watershed or sub-basin which drains through the project 
site. 

vi. Existing and proposed topographic contours shall be provided at 
intervals not greater than five (5) feet for existing and proposed 
conditions. 

vii. Topographic contours at intervals less than five (5) feet may be 
required for flat sites, and to depict certain existing and future 
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stormwater management features. The reference datum used to 
develop topographic contours shall be stated on the plans. 

viii. Existing and proposed use, including the total area of impervious 
surfaces after construction. 

ix. Location and selected plant material used for vegetative filter paths to 
sinkholes, stream buffers, buffer yards, wetlands, streams, and other 
waters of the Commonwealth, and the location of all notices to be 
posted, as specified in this Ordinance. If stormwater management 
facilities are off-site, a note on the plan referring to location and 
agreements indicating responsibility for conveyance to and 
maintenance of the facilities; all such off-site facilities shall meet the 
design standards and criteria specified in this Ordinance, and details 
of the facilities shall be included with the plan. 

b. An erosion and sediment pollution control plan, as prepared for and submitted 
to the County Conservation District. 

c. Plan and profile, and construction detail drawings of all SWM BMPs including 
open channels and swales. 

d.  Locations of existing watercourses (including stream name per PA DEP 
Chapter 93 designation, or otherwise noted as “unnamed tributary” with 
Chapter 93 numeric designation) and existing and proposed on-lot wastewater 
facilities, water supply wells, and infiltration areas. 

e. Locations of all access and maintenance easements, suitable for Recording. 
f. Signature blocks: 

The following signature block for the Municipality: 
“_____________________________, on this date (date of signature), has 
reviewed this SWM Site Plan in accordance with the design standards and 
criteria of the applicable Municipal Ordinances." 

 
The following signature block for the Qualified Professional: 
“____________________________, on this date (date of signature), hereby 
certify that this SWM Site Plan was prepared in strict accordance with all of 
the design standards and criteria of all applicable Municipal Ordinances.” 

 
The following signature block for the Applicant/Owner: 
“_____________________________, on this date (date of signature), has 
acknowledged that I/we and/or my/our assignees/grantees shall be 
responsible for maintenance of the stormwater management system shown 
hereon, in accordance with approved stormwater management ownership and 
maintenance plan for this project, and that such stormwater system shall 
remain as a permanent fixture that cannot be altered, replaced, or removed 
without prior written approval from the Municipality." 
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g. A note indicating that a copy of the Recorded Record drawings will be 

submitted to the Municipality by the Applicant's Registered Engineer or 
Surveyor for all stormwater facilities prior to occupancy, or the release of the 
surety bond.  The Municipality reserves the right to authorize the Municipal 
Engineer to review said Record Drawings. 

C. The following items shall be included in the SWM Report 
1. The overall Stormwater management concept for the project. 
2. A determination of Site Conditions in accordance with Appendix B.  A detailed site 

evaluation shall be completed for projects proposed in areas of carbonate geology or karst 
topography, and other environmentally sensitive areas such as brownfields. 

3. Stormwater runoff design computations and documentation as specified in this Ordinance, 
or otherwise necessary to demonstrate that the maximum practicable measures have been 
taken to meet the requirements of this Ordinance, including the recommendations and 
general requirements in Section 301.  All calculations shall be submitted to the Municipality 
on computation sheets for approval.  If the Municipality determines through review and 
independent computation that the size(s) of stormwater management facilities is insufficient, 
the Municipality may require the applicant to increase the size(s) of said stormwater 
management facilities. If the storm drainage system design is completed on a computer 
installation, sufficient supporting data shall be provided to allow comprehensive review by 
Municipal officials. 

4. Expected project construction schedule. 
5. 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. 

6. Copies of all permits related to the SWM Site Plan required by the Pennsylvania 
Department of Environmental Protection, Pennsylvania Department of Transportation (PA 
DOT), and U.S. Army Corps of Engineers (USACOE) and other regulatory agencies. 

7. The SWM Site Plan shall include an operation and maintenance (O&M) plan for all existing 
and proposed physical stormwater management facilities. This plan shall address long-term 
ownership and responsibilities for operation and maintenance as well as schedules and 
costs for O&M activities. 

8. Hydrologic and hydraulic computations for all existing and proposed stormwater 
management facilities and measures. 

9. Construction specifications for SWM BMPs and storm drainage systems. 
10. Each stormwater management report shall contain provisions that clearly set forth the 

ownership and maintenance responsibility of all permanent stormwater management, and 
erosion and sediment control facilities. Including: 

a. Description of Maintenance Requirements. 
b. Establishment of suitable easements for access to all facilities by Public 

Officials, in accordance with this Article. 
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c. Identification of the responsible party or entity for ownership and maintenance 
of both temporary and permanent stormwater management facilities.  In 
meeting this requirement, the following options are hereby provided for upon 
approval by the Municipality. 
Facilities may be incorporated within individual lots so that the respective lot 
owners will own and be responsible for maintenance in accordance with 
recorded deed restriction.  A description of the facility or system and the terms 
of the required maintenance shall be incorporated as part of the deed to the 
property. 
Ownership and maintenance may be the responsibility of a Property Owners 
Association. The stated responsibilities of the Property Owners Association in 
terms of owning and maintaining the stormwater management facilities shall 
be submitted with final plans for determination of their adequacy, and upon 
their approval shall be recorded with the approved subdivision plan among the 
County deed records. In addition, the approved subdivision plan and any deed 
written from said plan for a lot or lots shown herein shall contain a condition 
that it shall be mandatory for the owner or owners of said lot to be members of 
said Property Owners Association. 

d. For stormwater management facilities that are proposed as part of the site 
development plan, the applicant will be required to execute a developer 
agreement and a maintenance agreement with the Municipality for the 
construction and continued maintenance of the facilities prior to the signature 
approval on the final plan.  Access for inspection by the municipality of all such 
facilities deemed critical to the public welfare at any reasonable time shall be 
provided. 

e. In the event the above priorities cannot be achieved, or where it is required, 
the facilities may be dedicated to the Municipality in accordance with this 
Ordinance.  As a condition of Municipality acceptance of said facilities, the 
applicant shall provide fifteen (15) percent of the cost of improvements, in the 
form of a maintenance bond, as estimated by the applicant's Qualified 
Professional, and approved by the Municipality, to cover contingency 
maintenance costs for eighteen (18) months from the date of stormwater 
management facilities acceptance of dedication. The fifteen (15) percent bond 
shall be based on the construction costs of the detention basin and outlet 
structure within the area dedicated to the municipality. 

11. Example Report Sections: 
Introduction 
Existing Site Conditions 
Models 
Existing Soils Information 
Volume Mitigation 

Description And Background Information 
Peak Rate Mitigation 

Description And Background Information 
Pre-Development Conditions 
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Post-Development Conditions
Stormwater/Detention Basin Hydraulics 
Storm Drain Design 
Peak-Rate Mitigation Results 

Effect of Project on Adjacent Properties 
Expected Project Construction Schedule 
Ownership and Maintenance 
Appendices 

Volume Mitigation Calculations, Worksheets And Information 
Peak Rate Mitigation Calculations And Information 
Water Quality Worksheets And Information 
Precipitation Source Data 
SCS Runoff Curve Numbers, Rational Runoff Coefficients, Manning’s coefficients 
Miscellaneous Computations 
Infiltration Rate Test Data 
General References 
Construction Specifications for SWM BMPs 

 
D. Small Project SWM Application 

1. Refer to Appendix F. 
 

Section 402. Plan Submission 

A. Five (5) copies of the SWM Site Plan shall be submitted as follows: 
1. Two (2) copies to the Municipality. 
2. One copy to the Municipal Engineer (when applicable) 
3. One (1) copy to the County Planning Commission/Office 

B. Additional copies shall be submitted as requested by the Municipality. 
 
Section 403. Plan Review 

A. The SWM Site Plan shall be reviewed by the Municipality for consistency with the provisions of 
this ordinance.  After review, the Municipality will make the decision to approve or disapprove 
the SWM Site Plan.  If the SWM Site Plan is disapproved upon review, the Municipality shall 
state the reasons for the disapproval in writing.  The Municipality may also recommend 
approval of the SWM Site Plan with conditions and, if so, shall provide the acceptable 
conditions for approval in writing.  The SWM Site Plan review and recommendations shall be 
completed within the time allowed by the Municipalities Planning Code for reviewing 
subdivision and land development plans. 

B. The Municipality shall notify the applicant in writing within 45 calendar days whether the SWM 
Site Plan is approved or disapproved. If the SWM Plan involves a Subdivision or Land 
Development Plan, the notification period is 90 days. If a longer notification period is provided 
by other statute, regulation, or ordinance, the applicant will be so notified by the Municipality. If 
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the Municipality disapproves the SWM Plan, the Municipality shall cite the reasons for 
disapproval in writing. 

C. The Municipality's approval of a SWM Site Plan shall be valid for a period not to exceed five (5) 
years. This five-year period shall commence on the date that the Municipality signs the 
approved SWM Site Plan. If Stormwater management facilities included in the approved SWM 
Site Plan have not been constructed, or if a Record Drawing of these facilities has not been 
approved within this five-year time period, 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 this Ordinance. 

 
Section 404. Modification of Plans 

A modification to a submitted SWM Site Plan that involves a change in SWM BMPs or techniques, or that 
involves the relocation or re-design of SWM BMPs, or that is necessary because soil or other conditions 
are not as stated on the SWM Site Plan as determined by the Municipality, shall require a resubmission of 
the modified SWM Site Plan in accordance with this Article. 
 
Section 405. Resubmission of Disapproved SWM Site Plans 

A disapproved SWM Site Plan may be resubmitted, with the revisions addressing the Municipality's 
concerns, to the Municipality in accordance with this Article. The applicable Review Fee must accompany a 
resubmission of a disapproved SWM Site Plan. 
 
Section 406. Record Drawings and Final Inspection  

A. The Applicant/Developer shall be responsible for completing Record Drawings of all SWM 
BMPs included in the approved SWM Site Plan. The Record Drawings and an explanation of 
any discrepancies with the design plans shall be submitted to the Municipality.  

B. The submission shall include a signed statement from a Qualified Professional verifying that all 
permanent SWM BMPs have been constructed according to the plans and specifications and 
approved revisions thereto.  

C. After receipt of the signed statement and the Record Drawings by the Municipality, the 
Municipality may conduct a final inspection.  
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ARTICLE V - OPERATION AND MAINTENANCE 
 

Section 501. Responsibilities 

A. The Municipality shall make the final determination on the continuing maintenance 
responsibilities prior to final approval of the SWM Site Plan. The Municipality may require a 
dedication of such facilities as part of the requirements for approval of the SWM Site Plan. 
Such a requirement is not an indication that the Municipality will accept the facilities. The 
Municipality reserves the right to accept the ownership and operating responsibility for any or 
the entire Stormwater management controls. 

B. All SWM BMPs shall be enumerated as permanent real estate appurtenances and recorded as 
deed restrictions. 

C. The Operation and Maintenance Plan shall be recorded as a restrictive deed covenant that 
runs with the land. 

D. The Municipality shall take enforcement actions against an owner for any failure to satisfy the 
provisions of this Article. 

 
Section 502. Operation and Maintenance Agreements 

The owner is responsible for Operation and Maintenance of the SWM BMP’s, and for preparing an 
Operation and Maintenance Agreement in accordance with Appendix C. If the owner fails to adhere to the 
Operation and Maintenance Agreement, the Municipality may perform the services required and charge the 
owner appropriate fees. Non-payment of fees may result in a lien against the property. 
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ARTICLE VI - FEES AND EXPENSES 

  
Section 601. General  

The Municipality may include all costs incurred in the Review Fee charged to an Applicant.  The Review 
Fee may include but not be limited to costs for the following:  
 

A. Administrative/clerical processing. 
B. Review of the SWM Site Plan. 
C. Attendance at Meetings. 
D. Inspections. 
E. Qualified Professional Review and Meeting Costs. 
F. Recording Fees and Costs for Plan Reduction to Meet County Recording Requirements (if 

required). 
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ARTICLE VII - PROHIBITIONS 
 

Section 701. Prohibited Discharges and Connections 

A. Any drain or conveyance, whether on the surface or subsurface, which allows any non-
Stormwater discharge including sewage, process wastewater, and wash water to enter the 
Waters of this Commonwealth is prohibited. 

B. No person shall allow, or cause to allow, discharges into surface waters of this Commonwealth 
that are not composed entirely of stormwater, except (1) as provided in Subsection C below 
and (2) discharges allowed under a state or federal permit. 

C. The following discharges are authorized unless they are determined to be significant 
contributors to pollution of the Waters of this Commonwealth: 

 
Discharges from fire fighting  activities Flows from riparian habitats and wetlands  
Potable water sources including water line and 
fire hydrant flushing  

Uncontaminated water from foundations or from 
footing drains  

Irrigation drainage  Lawn watering  
Air conditioning condensate  De-chlorinated swimming pool discharges  
Springs  Uncontaminated groundwater  
Water from crawl space pumps  Water from individual residential car washing  
Pavement wash waters where spills or leaks of 
toxic or hazardous materials have not occurred 
(unless all spill material has been removed) and 
where detergents are not used  

Routine external building wash down (which 
does not use detergents or other compounds)  

 
D. In the event that the Municipality or PA DEP determines that any of the discharges identified in 

Section 701.C, significantly contribute to pollution of the Waters of this Commonwealth, the 
Municipality or PA DEP will notify the responsible person(s) to cease the discharge.  

 
Section 702. Roof Drains 

Roof drains and sump pumps shall discharge to infiltration or vegetative BMP’s and to the maximum extent 
practicable to satisfy the criteria for Disconnected Impervious Areas (Appendix G). 
 
Section 703. Alteration of BMPs 

No person shall modify, remove, fill, landscape, or alter any SWM BMPs without the prior written approval 
of the Municipality. 
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ARTICLE VIII - ENFORCEMENT AND PENALTIES 
 

Section 801. Right-of-Entry 

As a condition of approval of an Applicant’s Stormwater management site plan, and upon presentation of 
proper credentials, the Applicant agrees that the Municipality, and/or their agents, may enter at reasonable 
times upon any property within the Municipality to inspect the condition of the Stormwater structures and 
facilities concerning any aspect regulated by this Ordinance. 
 
Section 802. Inspection 

SWM BMPs shall be inspected by the land owner/developer (including Municipality for dedicated facilities) 
according to the following list of frequencies: 
 

A. Annually for the first 5 years. 
B. Once every 3 years thereafter, 
C. During or immediately after the cessation of a 10-year or greater storm.  

 
Section 803. Enforcement 

A. It shall be unlawful for a person to undertake any Regulated Activity except as provided in an 
approved SWM Site Plan unless specifically exempted in Section 302. 

B. It shall be unlawful to alter, remove, or fail to implement any control structure required by the 
SWM Site Plan. 

C. Compliance Inspections regarding implementation of the SWM Site Plan are a responsibility of 
the Municipality. 

804. Suspension and Revocation 

A. Any approval for a Regulated Activity may be suspended or revoked by the Municipality for: 
1. Non-compliance with, or failure to implement any provision of the approval, including 

Record Drawings and Operations and Maintenance Agreements. 
2. A violation of any provision of this Ordinance or any other applicable law, Ordinance, rule or 

regulation relating to the Regulated Activity. 
3. The creation of any condition or the commission of any act during the Regulated Activity which 

constitutes or creates a hazard or nuisance, pollution, or which endangers the life or property 
of others. 

B. A suspended approval may be reinstated by the Municipality when: 
1. The Municipality has inspected and approved the corrections to the violations that 

caused the suspension. 
2. The Municipality is satisfied that the violation has been corrected. 
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C. An approval that has been revoked by the Municipality cannot be reinstated. The Applicant 
may apply for a new approval under the provisions of this Ordinance. 

D. If a violation causes no immediate danger to life, public health, or property, at its sole 
discretion, the Municipality may provide a limited time for the owner to correct the violation. In 
these cases, the Municipality will provide the owner, or the owner's designee, with a written 
notice of the violation and the time allowed the owner to correct the violation. If the owner does 
not correct the violation within the allowed time, the Municipality may revoke or suspend any, 
or all, applicable approvals and permits pertaining to any provision of this Ordinance. 

 
Section 805. Penalties 

A. Any person violating the provisions of this Ordinance may be assessed a civil penalty of not 
more than $________ for each violation, recoverable with costs. Each day that the violation 
continues constitutes a separate violation, and penalties shall be cumulative. 

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. 

C. The cost of removal, fine, and penalties hereinabove mentioned may be entered by the 
Municipality as a lien against such property, or properties of individual members of a Property 
Owners Association, in accordance with existing provisions of law. 

D. If the Municipality determines at any time that any permanent stormwater management facility 
has been eliminated, altered, or improperly maintained, the Municipality shall advise the 
responsible party of required corrective measures, and shall provide said responsible party 
with a specific period to implement the required corrective measures.  If such action is not 
taken by the property owner, the Municipality may cause the work to be done and back-charge 
all costs to the property owners in accordance with this Ordinance. 

 
Section 806. Appeals 

A. Any person aggrieved by any action of the Municipality or its designee, relevant to the 
provisions of this Ordinance, may appeal to the Municipality within thirty (30) days of that 
action. 

B. Any person aggrieved by any decision of the Municipality, relevant to the provisions of this 
Ordinance, may appeal to the County Court Of Common Pleas in the county where the activity 
has taken place within thirty (30) days of the Municipality’s decision. 
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ARTICLE IX – REFERENCES 
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ENACTED and ORDAINED at a regular meeting of the 
 
 

_______________________________________________________ 
 
 
 

on this _____ day of ______________________, 20__. 
 
 
 

This Ordinance shall take effect immediately. 
 
 
 

 
 [Name] [Title] 

 
 

 
 

 [Name] [Title] 
 
 

 
 

 [Name] [Title] 
 

 
 
 
 
 
 
 
 
ATTEST: 
 
 
_________________________________ 

Secretary 
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APPENDIX A 
 

LOW IMPACT DEVELOPMENT PRACTICES 
ALTERNATIVE APPROACHES FOR MANAGING STORMWATER RUNOFF 

 

Natural hydrologic conditions may be altered by development practices, which may create impervious 
surfaces, destroy drainage swales, construct storm sewers, and change local topography. A traditional 
approach to drainage has been to remove runoff from sites as quickly as possible and capture it in 
downstream detention basins. This approach leads to the degradation of water quality as well as additional 
expenditures for detaining and managing concentrated runoff. 
 
The recommended approach is to promote practices that will minimize post-development runoff rates and 
volumes and minimize needs for artificial conveyance and storage facilities. To simulate pre-development 
hydrologic conditions, increased infiltration often is helpful to offset the effects of increasing the area of 
impervious surfaces. The ability to increase infiltration depends upon the soil types and land use. 
 
Preserving natural hydrologic conditions requires careful site design that includes preservation of natural 
drainage features, minimization of impervious surfaces, reduction of hydraulic connectivity of impervious 
surfaces, and protection of natural depression storage areas. A well-designed site will contain a mix of all 
these features. The following describes various techniques to achieve this: 
 

A. Preserve Drainage Features. Protect natural drainage features, particularly vegetated drainage 
swales and channels. Locate streets and adjacent storm sewers away from valleys and 
swales. 

B. Protect Natural Depression Storage Areas. Depression storage areas have no surface outlet, 
or they drain very slowly. Depressions shall be protected and the storage capacity shall be 
incorporated into required detention facilities. 

C. Avoid Creating Impervious Surfaces. Reduce impervious surfaces to the maximum extent 
possible. Building footprints, sidewalks, driveways and other features shall be minimized. 

D. Avoid Connecting Impervious Surfaces. Route roof runoff over lawns and avoid using storm 
sewers. Grade sites to increase the travel time of Stormwater runoff. Avoid concentrating 
runoff. 

E. Use Pervious-Paving Materials. Use pervious materials for driveways, parking lots, access 
roads, sidewalks, bike trails and hiking trails. Provide pervious strips between streets and 
sidewalks. 

F. Reduce Setbacks. Reduce setbacks for buildings to shorten the driveways and entry walks. 
G. Construct Cluster Developments. Construct Cluster Developments to reduce street length per 

lot. 
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APPENDIX B 
 

A. LIST OF SITE CONDITIONS SUITABLE FOR INFILTRATION 
1. Depth of bedrock below the invert of infiltration BMPs shall be greater than or equal to 

2 feet. 
2. Depth of seasonal high water table below the invert of infiltration BMPs shall be 

greater than or equal to 2 feet. 
3. Soil permeability test results shall be greater than or equal to 0.10 inches / hour and 

less than or equal to 10 inches per hour. 
4. The appropriate factor of safety, per the existing soil conditions, and per the guidance 

provided per the Pennsylvania Stormwater BMP Manual (current version) shall be 
applied to the final infiltration rate used for design. 

5. Methodologies and procedures for properly determining soil infiltration rates can be 
found within the Pennsylvania Stormwater Best Management Practices Manual. 

6. Setback distances or buffers of infiltration BMPs shall be a minimum of: 
a. One hundred (100) feet from individual water supply wells and from 

community or Municipal water supply wells. 
b. Twenty (20) feet from building foundations. 
c. Fifty (50) feet from septic system drain fields. 
d. Fifty (50) from karst geologic contacts such as sinkholes, closed depressions, 

fracture traces, faults, and pinnacles. 
e. Twenty (20) from the property line unless documentation is provided to show 

that all setbacks from wells, foundations and drain fields on neighboring 
properties will be met 

B. EFFECTIVE BMPs FOR INFILTRATION 
1. Infiltration trench 
2. Infiltration Basin/Sub-Surface Infiltration Bed 
3. Bio Filters, Rain Gardens, Bio-Infiltration, Bio Swales 
4. Filters for pre-treatment. 
5. Dry Well/Seepage Pits 
6. Pervious Pavement/Concrete 
7. Soil Amendments 
8. Riparian Buffer Restoration 

C. EFFECTIVE BMPs FOR RATE CONTROL  
1. Wet Ponds 
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2.  Stormwater Wetlands  
3. Extended Detention (dry) Ponds  
4. Vegetated Swales 
5. Floodplain Restoration 
6. Constructed Filters 
7. Runoff volume reduction BMPs listed and B and C above such as retention, infiltration 

and re-vegetation. 
D. EFFECTIVE BMPs FOR BIO-RETENTION AND EVAPOTRANSPIRATION 

1. Rain gardens  
2. Green roofs  
3. Constructed Wetlands 
4. Select, commercially available products (as approved by the Municipality) 

Consult the Pennsylvania Stormwater Best Management Practices Manual for all available BMPs and 
stormwater technologies that can effectively mitigate stormwater runoff, volume, and quality issues. 

 

 

 



APPENDIX C 

 
OPERATION AND MAINTENANCE AGREEMENT  

STORMWATER BEST MANAGEMENT PRACTICES 
 
 

THIS AGREEMENT, made and entered into this ____________ day of ____________, 20__, by and 
between ____________________________________, (hereinafter the “Landowner”), and 
________________________________, ___________________________ County, Pennsylvania, 
(hereinafter “Municipality”);  

WITNESSETH  

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 Stormwater management BMP Operation and Maintenance Plan approved by the 

Municipality (hereinafter referred to as the “Plan”) for the property identified herein, which is attached hereto 
as Appendix A and made part hereof, as approved by the Municipality, provides for management of 
Stormwater within the confines of the Property through the use of Best Management Practices (BMPs); and  

 
WHEREAS, the Municipality, and the Landowner, his successors and assigns, agree that the 

health, safety, and welfare of the residents of the Municipality and the protection and maintenance of water 
quality require that on-site Stormwater Best Management Practices be constructed and maintained on the 
Property; and  

 
WHEREAS, the Municipality requires, through the implementation of the SWM Site Plan, that 

Stormwater management BMP’s as required by said Plan and the Municipal Stormwater Management 
Ordinance be constructed and adequately operated and maintained by the Landowner, his successors and 
assigns. 
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NOW, THEREFORE, in consideration of the foregoing promises, the mutual covenants contained 
herein, and the following terms and conditions, the parties hereto agree as follows:  

1.  The Landowner shall construct the BMPs in accordance with the plans and specifications identified 
in the SWM Site Plan.  

2.  The Landowner shall operate and maintain the BMPs as shown on the Plan in good working order 
accordance with the specific maintenance requirements noted on the approved SWM Site Plan.  

3.  The Landowner hereby grants permission to the Municipality, its authorized agents and employees, 
to enter upon the property, at reasonable times and upon presentation of proper credentials, to 
inspect the BMPs whenever necessary. Whenever possible, the Municipality shall notify the 
Landowner prior to entering the property.  

4.    In the event the Landowner fails to operate and maintain the BMPs per paragraph 2, the 
Municipality or its representatives may enter upon the Property and take whatever action is 
deemed necessary to maintain said BMP(s). This provision shall not be construed to allow the 
Municipality to erect any permanent structure on the land of the Landowner. 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.  

5.   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, 
the Landowner shall reimburse the Municipality for all expenses (direct and indirect) incurred within 
10 days of receipt of invoice from the Municipality.  

6.  The intent and purpose of this Agreement is to ensure the proper maintenance of the onsite BMPs 
by the Landowner; provided, however, that this Agreement shall not be deemed to create or affect 
any additional liability of any party for damage alleged to result from or be caused by Stormwater 
runoff.  

7.  The Landowner, its executors, administrators, assigns, and other successors in interests, shall 
release the Municipality from all damages, accidents, casualties, occurrences or claims which 
might arise or be asserted against said employees and representatives from the construction, 
presence, existence, or maintenance of the BMP(s) by the Landowner or Municipality.  

8.  The Municipality shall inspect the BMPs at a minimum of once every three years to ensure their 
continued functioning.  
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This Agreement shall be recorded at the Office of the Recorder of Deeds of ______________ 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 ___________________________, Pennsylvania  

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 ___________, 200___.  

 

________________________________    _______________________________  

NOTARY PUBLIC      (SEAL)  
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SMALL PROJECT SWM APPLICATION AND WORKSHEET 
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Elk County 
Small Project Stormwater Management Application 

 
As required by the Municipality’s Act 167 Stormwater Management Ordinance, a Small Project Stormwater 
Management Plan is required whenever more than 1,000 square feet of impervious surface is proposed.  
Impervious surfaces are areas that prevent the infiltration of water into the ground and shall include, but not be 
limited to, roofs, patios, garages, storage sheds and similar structures, and any new streets or sidewalks. 
 

Table F-1 
To Calculate Impervious Surfaces Please Complete This Table 

Surface Type Length X Width = Proposed Surface Area 
Building      
      
      
Driveway      
      
      
Parking Areas      
      
      
Patios/Walks      
      
      
Other      
      
      

Total Impervious Surface Area to be Managed (Sum of All Areas)  
 
NOTE:  The municipality can require the applicant to provide supplemental and additional information beyond the 
Small Project SWM Application if there is a threat to property, health or safety. 
If the Total Impervious Surface Area is LESS THAN 2,500 Square Feet: 

 A Stormwater Management Plan IS NOT required for this regulated activity, please read and sign the 
acknowledgement below. 

If the Total Impervious Surface Area is GREATER THAN OR EQUAL TO 2,500 Square Feet: 
 Complete the remainder of the Application, including the Small Project SWM Plan Worksheet.   

Property Owner Acknowledges that submission of inaccurate information may result in a stop work order or permit 
revocation. Acknowledgement of such is by signature below. I declare that I am the owner or owner's legal 
representative.  I further acknowledge that the information provided is accurate and Municipal employees are granted 
access to the above-described property for review and inspection as may be required. 
 

 
                            :Owner         Date:               
(Signature)    (Print Name) 
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For the Proposed Impervious Surface, the following chart provides the required Capture Volume as well as the 
required surface area of chosen BMP’s.  The proposed Impervious Surface should be rounded to the nearest 100 
square feet.   

 
Table F-2 

Proposed 
Impervious Area 

(Square Feet) 

Required 
Capture Volume 

(2” x Impervious Area) 
(Cubic Feet) 

Required Surface Area of Proposed BMP 

Sump or Trench2 
2.5’ Deep Aggregate 

(Square Feet) 

Rain Garden 
2.0’ Amended Soils 

(Square Feet) 
2,500 416.7 500 521 
2,600 433.3 520 542 
2,700 450.0 540 563 
2,800 466.7 560 583 
2,900 483.3 580 604 
3,000 500.0 600 625 
3,100 516.7 620 646 
3,200 533.3 640 667 
3,300 550.0 660 688 
3,400 566.7 680 708 
3,500 583.3 700 729 
3,600 600.0 720 750 
3,700 616.7 740 771 
3,800 633.3 760 792 
3,900 650.0 780 813 
4,000 666.7 800 833 
4,100 683.3 820 854 
4,200 700.0 840 875 
4,300 716.7 860 896 
4,400 733.3 880 917 
4,500 750.0 900 938 
4,600 766.7 920 958 
4,700 783.3 940 979 
4,800 800.0 960 1,000 
4,900 816.7 980 1,021 
5,000 833.3 1,000 1,042 

 

                                                           
2 5:1 Maximum Loading Ratio Governs the Required Surface Area.  This is necessary to prevent compaction of the underlying 
soils and thus reduce their infiltrative capacity over time (see current version of the PA DEP BMP Manual) 
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Small Project SWM Plan Worksheet - Instructions 
 
The Stormwater Management Ordinance developed through the Elk County Act 167 Stormwater Management Plan 
regulates compliance requirements for Stormwater Management in this jurisdiction. A complete copy of the ordinance 
can be obtained by contacting the Elk County Planning Department.  Regulated activities shall be conducted only 
after the Municipality approves a stormwater management plan. The Elk County Act 167 Stormwater Management 
Plan will assist you in preparing the necessary information and plans for the Municipality to review and approve. This 
document will constitute an approved plan if all of the relevant components are installed in their entirety AND no part 
of the stormwater system adversely affects any other property, nor adversely affect any septic systems or drinking 
water wells on this, or any other, parcel. If an alternative system is to be used a plan will need to be submitted to the 
Municipality for approval. A design by a Qualified Professional may be required for sites that are more complex. 
 
 
Construction details and materials for Stormwater BMPs can be found in the PADEP Stormwater Management BMP 
Manual (current version) at: 
(http://www.depweb.state.pa.us/portal/server.pt/community/best_management_practices_manual/10631 ).  All BMPs 
must be installed in their entirety AND the BMPs will be located as not to adversely affect other property, nor any 
septic systems or drinking water wells on this, or any other, parcel. 
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Small Project SWM Plan Worksheet 
 
PLEASE INITIAL BELOW TO INDICATE THE STORMWATER MANAGEMENT PLAN COMPONENTS FOR THIS 
SITE 
 
 
 

 To meet this requirement, the following will be installed and maintained: 

 

Small Project BMP Type 

Required BMP 
Surface Area (ft2) 
[From Table  F-2] 

Proposed Tributary 
Impervious Area 

(ft2) 
% of Total 

Impervious Area 

 Rain Garden 
6” Ponding Depth; 2.0’ Soil 
Depth 

   

 Dry Well or Infiltration 
Trench 
2.5’ Aggregate Depth 

   

 Sum of Total Value Must Equal: 100% 

  
 
 

 

 
 
 

In lieu of meeting the above, an alternative and/or professional design is attached for approval AND 
the system will be located as not to adversely affect other property, any septic systems or drinking 
water wells on this, or any other, parcel. 

  

     

 Site Sketch Plan showing:    

  Property lines with dimensions  Proposed septic system, if applicable 

  Proposed buildings with dimensions  Proposed well site, if applicable 

  Proposed impervious surfaces with 
dimensions 

 Proposed stormwater managements 
system(s) 

     

 Operation and Maintenance Agreement   

     
Condition on approval - The stormwater management plan must be fully implemented prior to a request for final 
inspection of the building or zoning permit. 
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Acknowledgement - By executing below, the Owner acknowledges the following: 
 I declare that I am the owner of the property. 
 The information provided is accurate. 
 I further acknowledge that municipal representatives are granted access to the above-described property for 

review and inspection as may be required. 
     
     
     

(Owner Signature) (Date)  

    

    

(Print Name)   
 



APPENDIX G 

DISCONNECTED IMPERVIOUS AREAS (DIA) 
 
G.1. Rooftop Disconnection 

When rooftop downspouts are directed to a pervious area that allows for infiltration, filtration, and increased time of 
concentration, the rooftop may qualify as completely or partially DIA and a portion of the impervious rooftop area may 
be excluded from the calculation of total impervious area. 

A rooftop is considered to be completely or partially disconnected if it meets the requirements listed below: 
 The contributing area of rooftop to each disconnected discharge is 500 square feet or less, and 
 The soil, in proximity of the roof water discharge area, is not designated as hydrologic soil group “D” or 

equivalent, and 
 The overland flow path from roof water discharge area has a positive slope of 5% or less. 

For designs that meet these requirements, the portion of the roof that may be considered disconnected depends on 
the length of the overland path as designated in Table G.1. 
 

Table G.1     Partial Rooftop Disconnection 
Pervious Flow path Length 1 

(ft) 
 Roof Area Treated as Disconnected 

(% of Contributing Area) 
0-14  0 

15-29  20 
30-44  40 
45-59  60 
60-74  80 
75 +  100 

1 – Flow path cannot include impervious surfaces and must be at least 15 feet from any impervious surface. 
 

G.2. Pavement Disconnection 

When pavement runoff is directed to a pervious area that allows for infiltration, filtration, and increased time of 
concentration, the contributing pavement area may qualify as a DIA that may be excluded from the calculation of total 
impervious area.  This applies generally only to small or narrow pavement structures such as driveways and narrow 
pathways through otherwise pervious areas (e.g., a walkway or bike path through a park). 

Pavement is disconnected if the pavement, or area adjacent to the pavement, meets the requirements below: 
 The contributing flow path over impervious area is not more than 75 feet, and 
 The length of overland flow is greater than or equal to the contributing length, and 
 The soil is not designated as hydrologic soil group “D” or equivalent, and 
 The slope of the contributing impervious area is 5% or less, and 
 The slope of the overland flow path is 5% or less. 
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If the discharge is concentrated at one or more discrete points, no more than 1,000 square feet may 
discharge to any one point. In addition, a gravel strip or other spreading device is required for concentrated 
discharges. For non-concentrated discharges along the edge of the pavement, this requirement is waived; 
however, there must be a provision for the establishment of vegetation along the pavement edge and 
temporary stabilization of the area until vegetation becomes stabilized. 
 
 
 
 
 
 
 
 
 
 
 
 
 
REFERENCE 
Philadelphia Water Department.  2006. Stormwater Management Guidance Manual.  Section 4.2.2: 
Integrated Site Design.  Philadelphia, PA. 
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ADDITIONAL ORDINANCE AND TECHNICAL GUIDELINES 

TOOLBOX 
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ADDITIONAL ORDINANCE AND TECHNICAL GUIDELINES 

Municipalities may wish to use the following standards or requirements.  Some of these are a 
replacement for standards and requirements in the Model Ordinance, and some are in addition to those 
listed in the Model Ordinance. 

Article III • Municipal ordinances may contain more specific design references than included in 
this model ordinance, or alternatively, reference the Pennsylvania Handbook of Best 
Management Practices for Developing Areas (1998) or the 2000 Maryland Stormwater 
Design Manual, among others, for more guidance.

 • Please note that additional design references may require additional standards for 
maintenance, applicability, and enforcement, to name a few.  Those responsible for 
the enforcement and interpretation of the local ordinances should become familiar 
with any references cited in any adopted ordinance. 

 • For municipalities with existing stormwater ordinances, this model ordinance could be 
used as the framework for rewriting the existing ordinance with each locality adding 
complimentary and/or additional language to completely describe the design 
standards for stormwater management.  These may include standards already 
adopted and in practice. This model ordinance could also be adopted as a separate 
component of a municipal code (with appropriate cross-referencing to zoning and 
subdivision ordinances).  A complete review and comment by the municipality’s 
solicitor and engineer is part of establishing or modifying local regulations and design 
standards. 

 • The Municipality may (at its own discretion) wish to require a pre-design conference. 
 • The Municipality may (at its own discretion) allow the use of the Rational Formula to 

estimate peak discharges only from drainage areas that are less than fifty acres and 
for storm sewer sizing calculations, which are typically small in size.  For drainage 
areas fifty acres or greater in size discharging to a storm drainage collection system, a 
more accurate methodology should be considered. 

 • In lieu of using the data obtained from the NOAA, PFDS website, the Municipality may 
approve the use of alternate sources of rainfall data, including the PA DOT Design 
Storm Curve values for Region 1, per the most current version of the PA DOT 
Drainage Manual.  A rainfall duration of 24-hours shall be used for calculations and 
the distribution type shall be Type-II, per TR-55. 

 • 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. 

 • To intercept stormwater runoff along streets at intervals reasonable related to the 
extent and grade of the area drained, and to prevent substantial flow of water across 
intersections or flooded intersections during storms, in accordance with the 
procedures in the Pennsylvania Department of Transportation Design Manual Part 2. 
DM-2, Chapter 10 (PA DOT). 
 
To ensure adequate and unimpeded flow of stormwater under driveways in, near, or 
across natural watercourses or drainage swales. Suitable pipes or other waterways 
shall be provided as necessary. 
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To properly drain stormwater runoff from all land development projects.  All lot and 
open areas shall be designed to drain to the nearest practical street or drainage 
system, existing or proposed, as defined by the Municipal Engineer, with no impact on 
adjoining properties, unless an area specifically designed for stormwater detention is 
provided. 

 • Swales shall be designed in accordance with Design of Roadside Channels with 
Flexible Linings, Hydraulic Engineering Circular No. 15 (US DOT, FHA). 

 • Deed restrictions may be required on property (ies) containing drainage swales and/or 
perennial streams.  When required, these deed restrictions shall specify that no 
property owner obstruct or alter any drainage swale or perennial stream identified in 
the stormwater management plan. 

 • Minimum storm sewer diameter or equivalent diameter shall be 15 inches. 
• Inlets shall, at a minimum, be located at the lowest point of street intersections to 

intercept the stormwater before it reaches pedestrian crossings; or at sag points of 
vertical curves in the street alignment that provide a natural point of ponding of 
surface stormwater. 
 
Where the Municipality deems it necessary because of special land requirements, 
special inlets may be approved. 
 
The interval between inlets collecting stormwater runoff shall be determined in 
accordance with the Pennsylvania Department of Transportation Design Manual Part 
2, DM-2, Chapter 10, Section 5 "Capacity of Waterway Areas," or Urban Drainage 
Design Manual (HEC22, US DOT, FHA). 
 
In curbed sections, the maximum encroachment of water on the roadway pavement 
shall not exceed half of a through traffic lane or one (1) inch less than the depth of 
curb during the 10 year design storm of five (5) minute duration. Inlets shall be 
provided to limit the encroachment of water on the pavement.  When inlets are used in 
a storm system within the right-of-way limits of a street in lieu of manholes, the 
spacing of such inlets shall not exceed the maximum distance of four hundred fifty 
(450) feet. 
 
The design of storm inlets shall be in accordance with Drainage of Highway 
Pavements, Hydraulic Engineering Circular Number 12, (US DOT, FHA). 

• Bridges and culverts 
 
Bridges and culverts shall have ample waterway to carry expected flows based on the 
following minimum storm frequencies: 10 year for driveways; 25 year for local streets; 
50 year for collector streets; and 100 year for arterials; or as required by the Municipal 
Engineer. 
 
Bridge and/or culvert construction shall be in accordance with the Pennsylvania 
Department of Transportation specifications. 
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The design criteria contained in this Article are intended for use in conjunction with the 
Chapter 105 Regulations of the Pennsylvania Department of Environmental Protection 
entitled, "Water Obstructions and Encroachments”. 
 
A PA DEP permit in accordance with Chapter 105 shall be required for any 
obstruction or encroachment in the regulated waters of the Commonwealth, prior to 
the approval of the SWM Plan. All areas of the Municipality shall be classified as rural, 
suburban, or urban, as determined by the Municipality (See PA DEP Section 105.161) 
for bridge and culvert designs.  In the event any question or conflict arises between 
this Article and the PA DEP Chapter 105 Regulations, the design criteria contained in 
the PA DEP regulations shall govern. 

  Stormwater Management Facilities: 

Any Stormwater management facility (e.g., 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 flow up to and including 
the 100-year proposed conditions and may be subject to PA DEP Chapter 105 
regulations.  Facilities requiring berms or earthen embankments shall include the 
construction of anti-seep collars along the length of the outlet barrel and containing 
the proposed phreatic line.  Anti-seep collars should be designed in accordance with 
the PA DEP Erosion Control Manual. 

Stormwater management facilities shall be installed prior to or concurrent with any 
earthmoving or land disturbances which they will serve.  Earthen embankments and 
berms shall be constructed using 6” soil lifts and compacted with the use of 
sheepsfoot roller equipment. 

The design of all Stormwater management facilities over limestone formations shall 
include measures to prevent groundwater contamination and, where required, 
sinkhole formation. Soils used for the construction of Stormwater management 
facilities shall have moderate to low erodibility factors (i.e. "K" factors of 0.32 or less). 

Outlet structures within detention/retention/wet basins shall incorporate childproof, 
non-clogging trash racks or grates over all horizontally oriented openings. All vertically 
oriented openings over twelve (12) inches or larger in any dimension where entry by a 
child could cause injury or death shall be covered with childproof, non-clogging trash 
racks, except where such openings carry perennial stream flows. Design openings 
less than six (6) inches in any dimension shall be covered with a pipe screen.  
Measures to completely drain detention/retention basins in the event of clogging of the 
primary design opening(s) shall be incorporated into the design of basin outlet 
structures.  Basin outlet pipes shall have a minimum inside diameter of fifteen (15) 
inches or a cross-sectional area of one hundred seventy-six (176) square inches, 
except that pipes under a twenty-five foot or greater fill shall not be less than twenty-
four (24) inches or a cross-sectional area of four hundred fifty-three (453) square 
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inches, and shall consist of reinforced concrete. 

Outlet aprons shall be designed and shall extend at a minimum to the toe of the basin 
slope.  Where spillways will be used to manage peak discharges in excess of the 10-
year storm, such spillways shall be constructed to withstand the pressures of 
impounded waters and convey flows at computed outlet velocities without erosion. 

Energy dissipaters and/or level spreaders shall be installed at points where pipes or 
drainageways discharge to or from Stormwater management facilities.  Stormwater 
management facilities shall be constructed with an appropriate sedimentation forebay 
and a low-flow channel at a minimum slope of 1%  
Stormwater management facilities shall be designed to release their total volumes 
detained within the following maximum time periods: 
Roofs and Parking Lots - 24 hours. 
Detention Basin - 48 hours. 
�Infiltration Facilities - 72 hours. 

 The intermittent treatment of wetlands/wet basins with commercially available 
products designed to curtail the breeding habitats of mosquitoes and other invasive 
insects may be permitted at the discretion of the Municipality. 
Publications from the PA Department of Health and the Penn State Cooperative 
Extension concerning West Nile Virus identify aggressive public education about the 
risks posed by standing water in artificial containers (tires, trash cans, rain gutters, 
bird baths) as the most effective method to control vector mosquitoes. 

 Stream Buffers 
• Stream Buffers shall be provided for new development sites using the following 

requirements: 
A minimum stream buffer width of 50 feet landward in each direction from the top of 
stream banks is required for all waterways having both a defined bank and a 
contributing watershed area of greater than 100 acres. 
A minimum stream buffer width of 35 feet landward in each direction from the 
centerline of the waterway is required for smaller waterways having a contributing 
watershed area of less than 100 acres and greater than 10 acres. 
The stream buffer area shall be maintained in a natural state. 
When wetland(s) extend beyond the edge of the required buffer width, the buffer shall 
be adjusted so that the buffer consists of the extent of the wetland plus a 25-foot zone 
extending beyond the wetland edge. 
Stream buffer averaging may be applied to account for encroachments such as road 
crossings. The following criteria must be met in order to use buffer averaging on a 
development site: 
Buffer averaging is required for water quality buffers that have stream crossings. 
An overall average buffer width of at least 50 feet must be achieved within the 
boundaries of the property to be developed. Stream buffer corridors on adjoining 
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properties cannot be included with buffer averaging on a separate property, even if 
owned by the same property owner. 
The average width must be calculated based upon the entire length of stream bank 
that is located within the boundaries of the property to be developed. When 
calculating the buffer length, the natural stream channel shall be followed. 
Stream buffer averaging shall be applied to each side of a stream independently. If 
the property being developed encompasses both sides of a stream, buffer averaging 
can be applied to both sides of the stream, but must be applied to both sides of the 
stream independently. 
The total width of the buffer shall not be less than 25 feet at any location, except at 
approved stream crossings. Those areas of the buffer having a minimum width of 25 
feet (or less at approved stream crossings) can comprise no more than 50 percent of 
the buffer length. 
Stream buffer locations and widths shall be shown on all subdivision plans with 
notations requiring that they be maintained in a natural state. 
Stream buffers shall be shown on all grading and erosion and sedimentation control 
plans. The defined stream buffer location shall be properly recorded. The recording 
shall provide a plan illustrating the stream buffer location, width and the requirement 
that it be maintained in a natural state. 
When there is a conflict between the buffer requirements in this ordinance and any 
other municipal ordinance, the more restrictive standard shall apply. 
In order to promote overland flow and infiltration, roof drains shall not discharge 
directly to streets or storm sewers. Roof drains may discharge directly to streets or 
storm sewers when deemed necessary by the Municipality. Under no circumstances 
shall roof drains discharge directly to sanitary sewer systems. 
Stormwater drainage systems shall be provided to permit unimpeded flow along 
natural watercourses, except as modified by stormwater management facilities or 
open channels consistent with this Ordinance. 
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 flow 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 harm will result 
from the concentrated discharge. 
Where a development site is traversed by watercourses, drainage easements shall be 
provided conforming to the line of such watercourses. The terms of the easement 
shall prohibit excavation, the placing of fill or structures, and any alterations that may 
adversely affect the flow of stormwater within any portion of the easement. In addition, 
maintenance, including mowing of vegetation within the easement shall be required, 
except as approved by the appropriate governing authority. 
When it can be shown that, due to topographic conditions, natural drainageways on 
the site cannot adequately provide for drainage, open channels may be constructed 
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conforming substantially to the line and grade of such natural drainageways. Work 
within natural drainageways shall be subject to approval by PA DEP through the Joint 
Permit Application process, or, where deemed appropriate by PA DEP, through the 
General Permit process.

 • Sinkhole Protection: 
Stormwater from roadways, parking lots, storm sewers, roof drains, or other 
concentrated stormwater runoff paths shall not be discharged directly into sinkholes. 
 
To protect sensitive Karst areas, the Municipal Engineer may require basins to contain 
an impervious liner. The liner may be of the impervious membrane type, placed in 
accordance with the manufacturer's recommendations, or an approved alternative as 
approved by the Municipal Engineer.  
 

Article IV Municipalities or the County may wish to include a requirement for SWM Permit 
application and issuance that is integrated with their Building Permit process. 

Article VI It is recommended that the Municipalities and/or the County institute the use of a 
Developers Agreement or similar mechanism that incorporates an obligation for the 
Applicant/Developer to reimburse Municipal/County Qualified Professional Review costs. 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 



 

APPENDIX C TECHNICAL ANALYSIS 
 
A. Technical Summary 

The plan was developed from data collected on the physical features of the watershed, such as soils, wetlands, 
topography, floodplains, dams and reservoirs, stream dimensions, and obstructions.  
The computer model used for the project was the US Army Corps of Engineers Hydrologic Engineering Center 
Hydrologic Modeling System (HEC-HMS). This model was chosen for the project because it can be easily 
adapted to an urban and/or rural area, it has the ability to analyze reservoir or detention basin-routing effects, 
and it is accepted by the Department of Environmental Protection.  
In order to calibrate the watersheds, a validated flow result within the watershed would need to be known for 
each event. In this event, reliable stream gage data was unavailable. For this reason, the watersheds were 
calibrated by comparing the un-calibrated model results to a regression analysis.  The regression analysis that 
was used was “Techniques for estimating magnitude and frequency of peak flows for Pennsylvania streams” 
(Stuckey and Reed 2000). This regression analysis presents equations that predict flood frequencies with return 
intervals or 10, 25, 50, 100, and 500 years for un-gauged streams in Pennsylvania.  
Specific basin characteristics were used in the regression analysis depending upon where the watershed falls 
within one of two regions, Region A and Region B.  These areas were designated as the flooding within Region 
A seems unrelated to the flooding in Region B (see Figure below). 

 
 
The County falls within region B.  Regression equations developed by Stuckey and Reed for Region B were 
developed from 54 streamflow-gaging station records and have two variables, drainage area and the percentage 
of basin controlled by lakes, swamps, and reservoirs.  They surmised that the area of the State that comprises 

 
L. R. Kimball C - 1 Elk County Phase 2 Act 167 
  Stormwater Management Plan 
  Volume 3 
 



Region B does not contain any carbonate surface rocks.  They also determined that the urban area percentage 
is consistently low for streamflow-gaging stations in Region B without enough stations with high urban area 
percentages, and that the percentage of forest was not a significant variable.  Therefore, this variable was 
dropped from the analysis.  Using the land use information, each subcatchment area was analyzed using the 
equations shown in the figure below. Based upon the land use data available, it was assumed that CA, or the 
percentage of basin controlled by lakes, swaps or reservoirs was zero.  

 

 
 
These calculations were then compared to the uncalibrated model, and the muskingum values for the stream 
reaches between subcatchments were altered in order to provide a reach discharge (in CFS) which was within 
reasonable proximity to the reach discharge from the regression analysis. The regression analysis was initially 
completed for the 100-year event. Additional events, including the 10 and 50-year events were then completed 
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and compared to the regression analysis as well.  Refer to section G or the results of the calibration of the 
model.  
The process of determining how runoff flows throughout the watershed is a complex one.  It involves running 
numerous scenarios through the model taking into account the location of obstructions and tributary confluences.  
This process produced a few large sub-basins, which were then further sub-divided.  The most downstream 
point of each of these areas is considered a “point of interest” in which increased runoff must be analyzed for its 
potential impact. Within the models, each point of interest is noted as the “outlet”. A further description is 
graphically represented in the schematic provided for each watershed.  
Another aspect of the analysis involves meteorology and the modeling of design storms.  “Design Storms” is a 
term used to assign a frequency to a storm based on the amount of rain that falls over a 24-hour period.  As the 
amount of rain falling over a 24-hour period increases, the frequency or chance of that storm occurring 
decreases.  For this study, the 2-, 10-, 25-, 50-, and 100-year storms were modeled.  This meteorological data 
was gathered using the National Oceanic and Atmospheric Administration’s National Weather Service 
Precipitation Data.  In order to use this data, the latitude and longitude of each watershed subcatchment centroid 
was calculated.  The latitude and longitude of this point was inserted into the NOAA website, and precipitation 
values were garnished.  These precipitation values were mathematically averaged across the overall watershed 
within the County, in order to provide a more adequate representation of the rainfall in that portion of the County. 
The specific rainfall data used for each overall watershed is provided in the section entitled “Meteorological 
Data”. 
 

B. Watershed Schematics 
Schematics for each watershed model (or portion of model) are shown on the following pages. 

 

  



Upper Elk Creek Subcatchment

Silver Run Subcatchment

Laurel Run Subcatchment

Central Elk Creek Subcatchment

Lower Elk Creek Subcatchment �
0 5,600 11,2002,800 Feet

Elk Creek Watershed Subcatchment Schematic



Upper Elk Creek Schematic 
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Laurel Run Schematic 
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Silver Run Schematic 
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Central Elk Creek Schematic 
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Lower Elk Creek Schematic 
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C. Subcatchment Data 
Each subcatchment within the HEC-HMS model was created using the output from HEC-geoHMS.  This data relied 
on a composite curve number grid that was weighted based upon area.  Once all of the subcatchments were created, 
a composite curve number was assigned to the overall subcatchment area.  Other data calculations completed in 
HEC-geoHMS included subcatchment area, average basin slope, and the basin lag time.  

A number of decisions and assumptions were made regarding the most efficient and appropriate way to process the 
subcatchment data parameters.  A loss method, transform method and baseflow method needed to be selected for 
the subcatchments for use in the HEC-GeoHMS preprocessing.  While a subcatchment element conceptually 
represents infiltration, surface runoff, and subsurface processes interacting together, the actual infiltration 
calculations are performed by a loss method contained within the subcatchment.  The method chosen for Elk County 
was the SCS method. The SCS method implements the curve numbers created by HEC-geoHMS and allows for 
incremental losses.  Each subcatchment was analyzed assuming no baseflow. The transform method selected was 
the SCS unit Hydrograph Transform.  This method was selected as it was a best approximate dimensionless unit 
hydrograph.  

The following table was created for use within HEC-HMS. The output from HEC-geoHMS did not provide for the initial 
abstraction to be automatically processed during the initial HEC-HMS file creation.  Therefore, it was manually 
calculated and entered as shown below.  The formulas used for calculating the Initial abstraction were taken directly 
from the HEC-HMS Technical Reference Manual.  An excerpt from this section is shown below the calculation tables.  

 

Laurel Run- Elk Creek Watershed 

Component 
ID 

Input Variable not obtained 
from HEC-geoHMS 

Composite 
Curve 

Number 

Manually 
Calculated IA 

Value 

W520 Initial Abstraction (IA) 99 0.02020202 

W620 Initial Abstraction (IA) 72.651 0.75288709 

W690 Initial Abstraction (IA) 69.59 0.873976146 

W710 Initial Abstraction (IA) 72.275 0.767208578 

W930 Initial Abstraction (IA) 71.249 0.807056941 
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Upper Elk Creek- Elk Creek Watershed 

Component 
ID 

Input Variable not 
obtained from HEC-

geoHMS 

Composite 
Curve 

Number 

Manually 
Calculated IA 

Value 

W1040 Initial Abstraction (IA) 84.415 0.369247172 
W1060 Initial Abstraction (IA) 75.5418396 0.647539444 
W1090 Initial Abstraction (IA) 79.513 0.515311962 
W1100 Initial Abstraction (IA) 89.75 0.228412256 
W1120 Initial Abstraction (IA) 86.139 0.321828672 
W1130 Initial Abstraction (IA) 82.425 0.426448286 
W1140 Initial Abstraction (IA) 77.13 0.593024763 
W1190 Initial Abstraction (IA) 87.004 0.298744885 
W1220 Initial Abstraction (IA) 87.059 0.297292641 
W1240 Initial Abstraction (IA) 73.463 0.722458925 
W1250 Initial Abstraction (IA) 75.888 0.635462787 
W1340 Initial Abstraction (IA) 79.441 0.517591672 
W1360 Initial Abstraction (IA) 78.078 0.561541023 
W800 Initial Abstraction (IA) 74.649 0.679205348 
W810 Initial Abstraction (IA) 71.847 0.783693126 
W820 Initial Abstraction (IA) 82.707 0.418175003 
W830 Initial Abstraction (IA) 93 0.150537634 
W860 Initial Abstraction (IA) 93 0.150537634 
W890 Initial Abstraction (IA) 87.476 0.286341396 
W900 Initial Abstraction (IA) 89.2 0.242152466 
W910 Initial Abstraction (IA) 87.09 0.296474911 
W920 Initial Abstraction (IA) 88.67 0.255554302 
W950 Initial Abstraction (IA) 84.242 0.374112675 
W990 Initial Abstraction (IA) 84.945 0.354464654 
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Silver Run- Elk Creek Watershed 

Component ID 
Input Variable not 

obtained from HEC-
geoHMS 

Composite 
Curve 

Number 

Manually 
Calculated IA 

Value 

W1160 Initial Abstraction (IA) 64.047783 1.122668586 
W1170 Initial Abstraction (IA) 77.373512 0.584863926 
W1210 Initial Abstraction (IA) 64.691078 1.091616436 
W1240 Initial Abstraction (IA) 79.943481 0.501767467 
W1260 Initial Abstraction (IA) 69.412025 0.881345127 
W1280 Initial Abstraction (IA) 76.745705 0.606009027 
W1310 Initial Abstraction (IA) 73.773758 0.710991082 
W1370 Initial Abstraction (IA) 70.41246 0.840406371 
W1390 Initial Abstraction (IA) 68.393829 0.924240431 
W1420 Initial Abstraction (IA) 71.709648 0.789024986 
W1430 Initial Abstraction (IA) 75.780357 0.639206358 
W1450 Initial Abstraction (IA) 70.142906 0.851321843 
W1720 Initial Abstraction (IA) 58.57246 1.414574017 
W1740 Initial Abstraction (IA) 59.829498 1.342832661 
W1800 Initial Abstraction (IA) 56 1.571428571 
W1820 Initial Abstraction (IA) 61.006886 1.278318451 
W1830 Initial Abstraction (IA) 68.88562 0.903363576 
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Central Elk Creek- Elk Creek Watershed 

Component ID 
Input Variable not 

obtained from HEC-
geoHMS 

Composite 
Curve 

Number 

Manually 
Calculated 
IA Value 

W1220 Initial Abstraction (IA) 60.259 1.31900629 

W1230 Initial Abstraction (IA) 63.526 1.148317224 

W1300 Initial Abstraction (IA) 64.676 1.092337188 

W1310 Initial Abstraction (IA) 61.94 1.228931224 

W1360 Initial Abstraction (IA) 57.294 1.490766921 

W1490 Initial Abstraction (IA) 56.932 1.512962833 

W1510 Initial Abstraction (IA) 61.998 1.225910513 

W1520 Initial Abstraction (IA) 63.854 1.132145206 

W1550 Initial Abstraction (IA) 63.449 1.152137938 

W1780 Initial Abstraction (IA) 72.648 0.753000771 

W1790 Initial Abstraction (IA) 64.384 1.106361829 

W1870 Initial Abstraction (IA) 73.556 0.719016804 

W1890 Initial Abstraction (IA) 75.494 0.649217156 

W1900 Initial Abstraction (IA) 67.827 0.948678255 

W1930 Initial Abstraction (IA) 74.861 0.671618065 

W1940 Initial Abstraction (IA) 76.934 0.599630852 

W1990 Initial Abstraction (IA) 76.183 0.625257603 

W2000 Initial Abstraction (IA) 80.977 0.469837114 

W2050 Initial Abstraction (IA) 78.568 0.545565625 

W2110 Initial Abstraction (IA) 72.925 0.742543709 

W2210 Initial Abstraction (IA) 74.174 0.696362607 

W2330 Initial Abstraction (IA) 57.804 1.459968168 

W2340 Initial Abstraction (IA) 59.901 1.338842423 

W2380 Initial Abstraction (IA) 55.066 1.63200523 

W2440 Initial Abstraction (IA) 71.646 0.791502666 

W2490 Initial Abstraction (IA) 68.656 0.913073876 
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Lower Elk Creek- Elk Creek Watershed 

Component 
ID 

Input Variable not 
obtained from HEC-

geoHMS 

Composite 
Curve 

Number 

Manually 
Calculated 
IA Value 

W1500 Initial Abstraction (IA) 67.627 0.95739867 
W1680 Initial Abstraction (IA) 69.719 0.86865847 
W1880 Initial Abstraction (IA) 73.101 0.73594068 
W2000 Initial Abstraction (IA) 64.425 1.10438494 
W2110 Initial Abstraction (IA) 63.102 1.16947165 
W2270 Initial Abstraction (IA) 78.381 0.55163879 
W2290 Initial Abstraction (IA) 65.229 1.0661209 
W2400 Initial Abstraction (IA) 63.448 1.15218762 
W2430 Initial Abstraction (IA) 62.334 1.20852183 
W2440 Initial Abstraction (IA) 63.474 1.15089643 
W2450 Initial Abstraction (IA) 69.168 0.89151053 
W2600 Initial Abstraction (IA) 65.643 1.04678336 
W2630 Initial Abstraction (IA) 70.635 0.83145749 
W2640 Initial Abstraction (IA) 77 0.5974026 
W2650 Initial Abstraction (IA) 66.053 1.02787156 
W2710 Initial Abstraction (IA) 66.565 1.00458199 
W2790 Initial Abstraction (IA) 70.554 0.83470817 
W2830 Initial Abstraction (IA) 65.186 1.06814347 
W2850 Initial Abstraction (IA) 72.978 0.74055195 
W2880 Initial Abstraction (IA) 68.464 0.92124328 
W2970 Initial Abstraction (IA) 73.52 0.7203482 
W2980 Initial Abstraction (IA) 64.564 1.09770151 
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Silver Run-Elk Creek Watershed-Elk County-Subcatchment Input Data 

Component ID Area- Square Miles Basin Slope Basin Lag Time 
(minutes) 

W1160 1.11787554588 11.88685512540 66.92201542 
W1170 0.95104659573 10.88670063020 43.68376031 
W1210 0.18709863636 10.50114059450 46.27774017 
W1240 0.13541688694 9.67989349365 20.22874744 
W1260 0.36167601052 11.18902206420 40.66695761 
W1280 0.74005915858 10.93876934050 42.1247855 
W1310 0.32310652658 10.98236083980 40.86597674 
W1370 0.18596401291 12.66732120510 32.03054782 
W1390 0.77975114471 12.38223457340 66.80709934 
W1420 0.15233486095 11.13429450990 28.69416972 
W1430 0.00226263531 18.68115234380 4.116113667 
W1450 0.54741265797 16.16826629640 36.92037528 
W1720 0.01774956595 17.94262886050 12.33908906 
W1740 0.01289775591 10.98654651640 14.48982491 
W1800 0.00003930227 10.87365436550 1.743915648 
W1820 0.27301743734 14.76904678340 38.52631809 
W1830 0.69278367104 16.13536071780 42.4994451 

 

Laurel Run- Elk Creek Watershed-Elk County-Subcatchment Input Data 

Component ID Area- Square Miles Basin Slope Basin Lag Time 
(minutes) 

W520 0.00008558345 3.11883354187 1.8543274 
W610 1.82151582600 15.35893630980 58.69013367 
W620 0.29042577144 12.14143848420 29.94863412 
W690 0.76337348508 14.35004138950 39.83790036 
W710 1.86130441491 11.31750011440 63.60207394 
W930 3.63314658032 9.89954757690 92.38333055 
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Upper Elk Creek- Elk Creek Watershed-Elk County-Subcatchment Input Data 

Component ID Area- Square Miles Basin Slope Basin Lag 
Time (minutes) 

W800 2.18190661559 11.78131008150 78.8420737 
W810 0.30761114780 14.11534214020 36.17633019 
W820 0.60872787109 10.14671230320 30.60360793 
W830 0.01354055003 4.83959245682 7.811971609 
W860 0.00283086532 2.96198010445 5.582062622 
W890 0.06136994245 8.19905757904 12.76782737 
W900 0.11978156269 13.72662544250 13.16887891 
W910 0.11071045202 10.38282871250 13.78458579 
W920 0.09416970634 8.10080718994 12.75399459 
W950 0.08619795728 7.59284400940 16.50861933 
W990 0.12026457656 9.69120693207 18.53913281 

W1040 0.10527388299 12.71399021150 15.80460861 
W1060 0.10752182586 12.67662811280 20.46120835 
W1090 2.47086497987 11.45766067500 63.05692535 
W1100 0.00004407731 31.57725334170 0.497341445 
W1120 0.70864636075 8.58445167542 32.53855218 
W1130 0.54543468862 12.43274116520 32.11795831 
W1140 0.36376968281 9.91569137573 29.43384022 
W1190 0.19395522945 8.35233402252 22.03255182 
W1220 0.73305086608 10.21989536290 28.2499482 
W1240 0.11448604105 9.01315593719 24.55948366 
W1250 1.30386306669 8.32183265686 60.64080785 
W1340 0.11151963800 13.41158390050 13.72361216 
W1360 1.15804944395 8.81714153290 59.58140696 
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Central Elk Creek-Elk Creek Watershed-Elk County-Subcatchment Input Data 

Component ID Area- Square Miles Basin Slope Basin Lag Time 
(minutes) 

W1220 1.05268556978 12.09717941280 72.64271646 
W1230 2.32857460355 16.26680374150 87.22718442 
W2380 0.46638533663 22.17215156560 43.8149956 
W1300 0.63868611764 16.06940650940 53.56724296 
W1310 0.36025965959 13.50873184200 44.72389451 
W1350 0.60321159558 21.73353004460 42.88708127 
W1360 0.35819573949 25.73690795900 38.84808119 
W1370 0.12368350667 23.70682525630 20.00905896 
W2330 0.09183654733 17.45779991150 37.66612852 
W1490 0.01095027337 8.85514259338 18.53635825 
W1510 1.35124103397 21.65952682500 81.90942768 
W1550 0.17861191739 27.72159957890 26.01695527 
W1560 0.00002607908 14.07565689090 0.731973595 
W1570 0.11809927864 32.56034469600 13.28193367 
W1700 0.39928864949 26.38933563230 26.35319414 
W1770 0.19371133499 23.16205024720 23.19302478 
W1780 0.32565897022 13.29597854610 34.67320969 
W1790 1.34189774591 13.64031887050 71.02373459 
W1870 0.86302383777 7.74712514877 69.1665667 
W1890 0.65221270986 11.08045196530 41.30649773 
W1900 1.31356080979 16.14922142030 56.31069829 
W1930 0.49389068080 11.11181545260 37.25068531 
W1940 0.36356839642 8.18308734894 42.2038149 
W2490 0.75119014893 12.54775905610 44.05189598 
W1990 0.76125703951 8.20558166504 47.78074057 
W2000 0.30579222409 11.51228904720 24.5319262 
W2050 2.63719548908 7.72531890869 79.78974553 
W2110 1.00660016965 10.89814472200 43.47266569 
W2210 1.53810312209 9.23985290527 64.30945547 
W2340 0.04733646114 19.95965194700 19.3357238 
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Lower Elk Creek- Elk Creek Watershed- Elk County-Subcatchment Input Data 

Component ID Area- Square Miles Basin Slope Basin Lag Time 
(minutes) 

W1500 1.13506202417 10.33878040310 73.67391147 
W1680 2.60394576931 16.57974624630 70.19771751 
W1880 3.88809195273 13.61317920680 77.57662068 
W2970 1.00845619166 21.73061561580 40.97293376 
W2000 1.41301979349 18.44812011720 58.40342979 
W2270 0.24707793964 10.05495929720 43.13601711 
W2290 1.61201122306 17.12890434270 76.66171676 
W2430 0.34749266637 26.18391609190 21.79020512 
W2440 1.56725548848 22.30006790160 57.87296424 
W2600 1.58755051916 23.75854873660 53.05677656 
W2630 0.54828465411 14.82417011260 39.70108324 
W2640 0.00005326008 5.24768590927 1.59709168 
W2710 0.52994224833 16.81224441530 40.06773286 
W2790 0.51110250355 13.01316452030 45.50786644 
W2830 0.81988867900 18.82524681090 48.82532234 
W2850 0.52548603216 8.50405693054 46.23491106 
W2880 1.42197630314 10.76650810240 65.20196157 
W2980 2.45459053461 19.45368003850 64.90765767 

 

  



 

D. Meteorological Data 
The following meteorological data was obtained by averaging the precipitation results from each centroid within 
each watershed. 

2 Year Storm Event- Upper Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 

10 Year Storm Event- Upper Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 
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25 Year Storm Event- Upper Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 

50 Year Storm Event- Upper Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 
 

 
100 Year Storm Event- Upper Elk Creek 

(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 
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2 Year Storm Event- Laurel Run 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 

10 Year Storm Event- Laurel Run 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 
 
 

 
25 Year Storm Event- Laurel Run 

(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 

50 Year Storm Event- Laurel Run 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 
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100 Year Storm Event- Laurel Run 

(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 
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2 Year Storm Event- Silver Run 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 

10 Year Storm Event- Silver Run 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 
 

25 Year Storm Event- Silver Run 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 

50 Year Storm Event- Silver Run 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 
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100 Year Storm Event- Silver Run 

(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 
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2 Year Storm Event- Central Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 

10 Year Storm Event- Central Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 
 

25 Year Storm Event- Central Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 

50 Year Storm Event- Central Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 
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100 Year Storm Event- Central Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 
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2 Year Storm Event- Lower Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 

10 Year Storm Event- Lower Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 
 

25 Year Storm Event- Lower Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 

 

50 Year Storm Event- Lower Elk Creek 
(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 
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100 Year Storm Event- Lower Elk Creek 

(http://dipper.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html) 
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E. Stream Reach Routing Data 
The Muskingum Method was used when modeling the streams within Elk County.  The Muskingum routing 
method uses a simple conservation of mass approach to route flow through the stream reach.  However, it does 
not assume that the water surface is level.  By assuming a linear, but non-level, water surface, it is possible to 
account for increased storage during the rising side of a flood wave and decreased storage during the falling 
side.  By adding a travel time for the reach and a weighting between the influence of inflow and outflow, it is 
possible to approximate attenuation. (HEC-HMS Users Manual) 

The Muskingum K coefficient is essentially the travel time through the reach.  It can be estimated from 
knowledge of the cross section properties and flow properties.  It may be a calibration parameter in some cases. 
The Muskingum X coefficient is the weighting between inflow and outflow influence; it ranges from 0.0 up to 0.5.  
In practical application, a value of 0.0 results in maximum attenuation and 0.5 results in no attenuation.  Most 
stream reaches require an intermediate value found through calibration. 

Muskingum K is determined by dividing the mean velocity by the reach length.   Velocity can be determined from 
a hydraulic model, or can be assumed in conjunction with calibration.  Muskingum X is the only means to 
represent storage for this routing procedure.  Muskingum X ranges between 0 to 0.5. A value between 0.2 and 
0.45 is normally used for natural stream channels.  (http://people.smu.edu/mfarahma/Blank_files/HEC-
HMS%20Tutorial%20Rice%20Univ-1.pdf).  

The tables below identify the routing coefficients that were used in the modeling of Marshall Run and Coffee 
Run.  

Laurel Run 
Component ID Muskingum K (HR) Muskingum X 

R100 0.1 0.25 
R180 0.1 0.25 
R200 1.25 0.25 
R50 0.1 0.25 

REACH 1 2.2 0.25 
REACH 2 2.4 0.25 
REACH 3 1.3 0.25 
REACH 4 1.15 0.25 
REACH 5 2.25 0.25 

 
  

http://people.smu.edu/mfarahma/Blank_files/HEC-HMS%20Tutorial%20Rice%20Univ-1.pdf)
http://people.smu.edu/mfarahma/Blank_files/HEC-HMS%20Tutorial%20Rice%20Univ-1.pdf)
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Upper Elk Creek 
Component ID Muskingum K (HR) Muskingum 

X 
R120 2 0.25 
R140 1 0.25 
R190 0.1 0.25 
R230 0.1 0.25 
R300 0.1 0.25 
R380 0.5 0.25 
R450 1.4 0.25 

REACH 1 1.25 0.25 
REACH 10 0.75 0.25 
REACH 11 4 0.25 
REACH 12 1 0.25 
REACH 13 2.5 0.25 
REACH 14 2 0.25 
REACH 15 1 0.25 
REACH 17 1.5 0.25 
REACH 18 2.1 0.25 
REACH 19 1.9 0.25 

REACH 1 ADDED 0.5 0.25 
REACH 2 2.75 0.25 

REACH 20 1.7 0.25 
REACH 21 1.4 0.25 
REACH 22 3.3 0.25 
REACH 23 0.85 0.25 
REACH 25 3 0.25 
REACH 26 3 0.25 
REACH 27 1.7 0.25 
REACH 3 3.8 0.25 
REACH 4 3 0.25 
REACH 5 3.9 0.25 
REACH 6 2.5 0.25 
REACH 7 1.6 0.25 
REACH 8 2.25 0.25 
REACH 9 2.6 0.25 
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Silver Run 
Component 

ID Muskingum K (HR) Muskingum 
X 

R100 1.5 0.25 
R200 0.65 0.25 

REACH 1 1 0.25 
REACH 10 0.6 0.25 
REACH 11 0.5 0.25 
REACH 13 0.58 0.25 
REACH 14 0.65 0.25 
REACH 15 2.2 0.25 
REACH 16 1 0.25 
REACH 17 0.7 0.25 
REACH 18 1 0.25 
REACH 19 2.5 0.25 
REACH 20 1.3 0.25 
REACH 22 0.35 0.25 
REACH 4 0.1 0.25 
REACH 7 0.5 0.25 
REACH 9 1.1 0.25 
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Central  Elk Creek 
Component 

ID Muskingum K (HR) Muskingum 
X 

R1090 1.07 0.25 
R210 1 0.25 
R230 2.25 0.25 
R340 0.5 0.25 
R350 0.5 0.25 
R370 0.5 0.25 
R410 0.5 0.25 
R420 0.5 0.25 
R640 0.5 0.25 
R770 3.25 0.25 
R810 3.1 0.25 
R820 1 0.25 
R940 2.1 0.25 

REACH 1 0.625 0.25 
REACH 11 0.5 0.25 
REACH 12 0.92 0.25 
REACH 13 1.75 0.25 
REACH 14 1.25 0.25 
REACH 15 1.25 0.25 
REACH 16 1.4 0.25 
REACH 17 1.55 0.25 
REACH 18 1.95 0.25 
REACH 19 2 0.25 
REACH 20 1.9 0.25 
REACH 21 2.2 0.25 
REACH 22 3.5 0.25 
REACH 23 0.15 0.25 
REACH 3 0.5 0.25 
REACH 5 0.35 0.25 
REACH 9 0.35 0.25 
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Lower Elk Creek 
Component ID Muskingum K (HR) Muskingum X 

R1300 0.5 0.25 
R1360 0.43 0.25 
R1380 0.685 0.25 

REACH 1  0.25 0.25 
REACH 10 0.1 0.25 
REACH 11 0.7 0.25 
REACH 12 0.75 0.25 
REACH 13 0.4 0.25 
REACH 14 1 0.25 
REACH 15 0.82 0.25 
REACH 16 0.75 0.25 
REACH 17 1.75 0.25 
REACH 18 1 0.25 
REACH 2 0.55 0.25 

REACH 21 1.5 0.25 
REACH 3 0.5 0.25 
REACH 5 0.9 0.25 
REACH 6 0.5 0.25 
REACH 7 1.2 0.25 
REACH 8 0.3 0.25 
REACH 9 0.52 0.25 
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F. Obstruction Routing Data 
Once all of the data was added for the watershed analysis, the obstruction data was entered into HEC-HMS and 
the flow was routed through each obstruction.  The obstructions chosen were all greater than 18 inches in 
diameter and were field verified.  All of the applicable data was entered in as a reservoir containing and outlet 
and a spillway, and the glow was routed through each structure.  The table on the following sheet lists all input 
data used for the structures and the field verification data can be found in Appendix E.  The storage area behind 
each culvert was then determined using the average end area method.  The storage elevation tables in this 
section are representative of the data gathered in this process. Structures were modeled in Upper Elk Creek, 
Silver Run, and Laurel Run. The majority of the other structures that were greater than 18” diameter, were large 
bridges across the main stem of Elk Creek. These structures were large enough that their capacity would not 
inhibit flow even within the context of larger storm events, and thus they were not modeled here.  
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Component ID
Storage 
Method

Initial 
Condition

Culvert 
Length

Culvert 
Dia/Span 

(ft)
Culvert 
Shape

Inlet 
Elevation

Outlet 
Elevation

Entrance 
Coefficient

Exit 
Coefficient

Mannings 
N 

Spillway 
Method

Spillway 
Elevation 

(Road)

X125
Elevation 
Storage

Inflow 
=outflow

40 4.67 circular 1664.52 1663.9 0.5 1 0.013
Broad 

Crested 
Spillway

1665

X127
Elevation 
Storage

Inflow 
=outflow

40 4.67 circular 1680.52 1679.9 0.5 1 0.013
Broad 

Crested 
Spillway

1681.13

X130
Elevation 
Storage

Inflow 
=outflow

40 1.5 circular 1748.52 1747.9 0.5 1 0.013
Broad 

Crested 
Spillway

1748.6

X140
Elevation 
Storage

Inflow 
=outflow

40 2.5/4 elliptical 1654.52 1653.9 0.5 1 0.013
Broad 

Crested 
Spillway

1655

X143
Elevation 
Storage

Inflow 
=outflow

40 4/5.5 arch 1646.67 1645.9 0.5 1 0.04
Broad 

Crested 
Spillway

1646.93

X214
Elevation 
Storage

Inflow 
=outflow

40 6 circular 1664.37 1663.9 0.5 1 0.013
Broad 

Crested 
Spillway

1667.37

X215
Elevation 
Storage

Inflow 
=outflow

40 6/16.7 conspan 1664.1 1663.9 0.5 1 0.04
Broad 

Crested 
Spillway

1666.6

X27
Elevation 
Storage

Inflow 
=outflow

40 7.13/23.7 box 1648.25 1647.9 0.5 1 0.04
Broad 

Crested 
Spillway

1650.94

X66
Elevation 
Storage

Inflow 
=outflow

40 5/9 elliptical 1764.72 1763.9 0.5 1 0.013
Broad 

Crested 
Spillway

1775.91

X68
Elevation 
Storage

Inflow 
=outflow

40 6.67 circular 1866.83 1865.9 0.5 1 0.013
Broad 

Crested 
Spillway

1867

X69
Elevation 
Storage

Inflow 
=outflow

40 7/15 arch 1870.68 1869.9 0.5 1 0.04
Broad 

Crested 
Spillway

1871

X70
Elevation 
Storage

Inflow 
=outflow

40 4/10.17 elliptical 1874.83 1873.9 0.5 1 0.013
Broad 

Crested 
Spillway

1876.58

X96
Elevation 
Storage

Inflow 
=outflow

40 4.58/18 box 1658.1 1657.9 0.5 1 0.04
Broad 

Crested 
Spillway

1659.6

X97
Elevation 
Storage

Inflow 
=outflow

40 6/23.8 box 1654.1 1653.9 0.5 1 0.04
Broad 

Crested 
Spillway

1657.1

UPPER ELK CREEK STRUCTURE PARAMETERS 
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Component ID
Storage 
Method

Initial 
Condition

Spillway 
Method

Spillway 
Direction

Spillway 
Elevation

LAUREL RUN STRUCTURE PARAMETERS 

 

SILVER RUN STRUCTURE PARAMETERS 

  

 
(Road)

Spillway 
Length 

(FT)
Dam Top 
Method Elevation

Length 
(FT)

Laurel Run 
Reservoir

Elevation 
Storage

Inflow 
=outflow

Broad 
Crested 
Spillway

main 1079.4 135
Level 

Overflow
1614 1124

Component ID
Storage 
Method

Initial 
Condition

Culvert 
Length

Culvert 
Dia/Span 

(ft)
Culvert 
Shape

Inlet 
Elevation

Outlet 
Elevation

Entrance 
Coefficient

Exit 
Coefficient

Mannings 
N 

Spillway 
Method

Spillway 
Elevation 

(Road)

133
Elevation 
Storage

Inflow 
=outflow

40 4 circular 1710.2 1709.9 0.5 1 0.013
Broad 

Crested 
Spillway

1710.2
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Laurel Run, Laurel Run Reservoir- Storage- Elevation Table 

 

 
Upper Elk Creek, Structure X125- Storage- Elevation Table 
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Upper Elk Creek, Structure X127- Storage- Elevation Table 

 
 

 
Upper Elk Creek, Structure X130- Storage- Elevation Table 

 



 
Upper Elk Creek, Structure X140- Storage- Elevation Table 

 

 
 

Upper Elk Creek, Structure X143 Storage- Elevation Table 
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Upper Elk Creek, Structure X214 Storage- Elevation Table 
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Upper Elk Creek, Structure X215- Storage- Elevation Table 

 



 
Upper Elk Creek, Structure X27- Storage- Elevation Table 
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Upper Elk Creek, Structure X66 Storage- Elevation Table 

  



 

 
Upper Elk Creek, Structure X68- Storage- Elevation Table 

 

 
Upper Elk Creek, Structure X69- Storage- Elevation Table 

 

 
Upper Elk Creek, Structure X70- Storage- Elevation Table 
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Upper Elk Creek, Structure X96- Storage- Elevation Table 
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Upper Elk Creek, Structure X97- Storage- Elevation Table 

 



 
Silver Run, Structure 133- Storage- Elevation Table 

 

G. Regression Analysis 
As was discussed in the executive summary, the regression analysis methodology used comes from Stuckey 
and Reed’s “Techniques for estimating magnitude and frequency of peak flows for Pennsylvania streams”. All of 
the areas within the Elk Creek Watershed were analyzed and calibrated using this data.  
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ID
Tributary 
Drainage 

area

10 yr 
Rgression 
Analysis 

(cfs)

10 year 
HMS 

calibration 
(cfs)

% 
change

50 yr 
Regression 

Analysis 
(cfs)

50 year HMS 
calibration 

(cfs)

% 
change

100 yr 
Regression 

Analysis (cfs)

100 year HMS 
calibration 

(cfs)

% 
change

w800/reach 13 2.1819 360 315.9 12% 582.63 567.9 3% 694.7 699.3 1%
w810/reach 12 0.30761 86.9 75.4 13% 147.35 140.1 5% 178.65 173.7 3%

J188 2.48951 396.15 338.7 15% 639.12 597.1 7% 761.21 723.9 5%
w1090/reach 11 2.4709 394 378.9 4% 635.76 638.5 0% 757.26 770.6 2%

J154 4.96041 653.25 581.7 11% 1036.75 1007.3 3% 1227.58 1220.5 1%
w900/reach 18 0.11978 43.84 55.5 27% 76.02 81.6 7% 92.91 93.8 1%

J175 5.08019 664.66 571.3 14% 1054.26 978.6 7% 1248.06 1220.5 2%
w910/reach 14 0.11071 41.4 48.5 17% 71.93 73 1% 87.97 84.6 4%
w890/reach 17 0.06137 26.99 32.9 22% 47.55 49 3% 58.44 56.5 3%

j172 5.25227 680.91 583.3 14% 1079.19 995.6 8% 1277.21 1220.8 4%
w920/reach 19 0.09417 36.82 45.7 24% 64.21 67.5 5% 78.64 77.7 1%
w990/reach 20 0.12026 43.97 51.4 17% 76.23 79.2 4% 93.17 92.5 1%

j161 5.4667 700.97 597.8 15% 1109.92 1016.5 8% 1313.14 1244.6 5%
w820/reach 22 0.60873 142.59 142.8 0% 237.88 230.3 3% 286.74 273.7 5%
w950/reach 21 0.086198 34.53 40.7 18% 60.35 63 4% 73.96 73.7 0%

J164 6.161628 764.55 662.3 13% 1207.14 1114.9 8% 1426.71 1354 5%
w1340/reach 1 0.11152 41.62 46.3 11% 72.3 76 5% 88.42 90.5 2%
w1360/reach 2 1.158 227.35 209.3 8% 373.54 358.4 4% 447.8 434.4 3%

J167 1.26952 243.04 226.4 7% 398.43 386.4 3% 477.27 468 2%
w1220/reach 3 0.73305 163.17 191.6 17% 271.02 293.9 8% 326.16 343.6 5%

J217 2.00257 338.29 341.9 1% 548.6 544.7 1% 654.6 634.4 3%
w1240/reach 10 0.11449 42.42 39.5 7% 73.65 70.8 4% 90.04 86.6 4%
w1250/reach 9 1.3039 247.79 215 13% 405.97 397.9 2% 486.19 464.9 4%

J193 1.41839 263.4 226.8 14% 430.67 400.5 7% 515.4 490.2 5%
w1140/reach 7 0.36377 98.14 101.6 4% 165.75 174.4 5% 200.67 210.9 5%
w1190/reach 8 0.19396 62.19 74.1 19% 106.61 112.3 5% 129.77 130.6 1%

J144 1.97612 335.04 317.6 5% 543.5 547.2 1% 648.6 666.9 3%
w1120/reach 5 0.70865 159.21 171.1 7% 264.65 265.5 0% 318.59 311.8 2%

J210 2.68477 418.46 399.5 5% 673.9 663.3 2% 802.12 797.8 1%
J149 4.68734 626.96 589.8 6% 996.37 967 3% 1180.33 1158.6 2%

w1040/reach 27 0.10527 39.92 45 13% 69.44 69.7 0% 84.95 81.6 4%
w1060/reach 23 0.10752 40.53 41.4 2% 70.47 71.8 2% 86.21 86.9 1%
w1130/reach 25 0.54543 131.67 133.5 1% 220.24 215.7 2% 265.72 256.5 3%

OULET to Silver Run 11.60719 1210.43 1124.3 7% 1882.56 1864 1% 2213.03 2256.8 2%

Upper Elk Creek-Elk Creek Watershed- Elk County



ID
Tributary 
Drainage 

area

10 yr 
Rgression 
Analysis 

(cfs)

10 year 
HMS 

calibration 
(cfs)

% 
change

50 yr 
Regression 

Analysis 
(cfs)

50 year HMS 
calibration 

(cfs)

% 
change

100 yr 
Regression 

Analysis (cfs)

100 year HMS 
calibration 

(cfs)

% 
change

W710/REACH 1 1.8613 320.8 265 17% 521.15 494.2 5% 622.24 616.4 1%
W930/REACH 2 3.6331 521.15 409.8 21% 833.25 776.6 7% 989.24 974.6 1%

J102 5.4944 703.55 655 7% 1113.86 1233.3 11% 1317.74 1544.2 17%
W690/REACH 3 0.69337 156.71 125.1 20% 260.64 243.9 6% 313.82 307.1 2%

J127 6.18777 766.9 625.7 18% 1210.74 1169.3 3% 1430.9 1461.7 2%
W620/REACH4 0.29043 83.35 74 11% 141.53 135.3 4% 171.67 167 3%

J105 6.4782 792.85 641.8 19% 1250.34 1196.8 4% 1477.13 1494.9 1%
SUBBASIN 1/REACH 5 1.82 315.62 261.8 17% 513.01 485.2 5% 612.63 604.1 1%

OUTLET 8.2982 948.86 755.3 20% 1487.58 1394.8 6% 1753.71 1737.2 1%

Laurel Run- Elk Creek Watershed-Elk County



ID
Tributary 
Drainage 

area

10 yr 
Rgression 
Analysis 

(cfs)

10 year 
HMS 

calibration 
(cfs)

% 
change

50 yr 
Regression 

Analysis 
(cfs)

50 year HMS 
calibration 

(cfs)

% 
change

100 yr 
Regression 

Analysis (cfs)

100 year HMS 
calibration 

(cfs)

% 
change

w1160/REACH 22 1.117876 221.61 142.1 36% 364.41 312.8 14% 436.98 427.3 2%
W1210 0.187099 60.59 42.6 30% 103.95 91.2 12% 126.57 126.9 0%

J10 1.304975 247.94 154.7 38% 406.21 334.5 18% 486.47 464.5 5%
W1170/REACH 19 0.951047 197.09 182.9 7% 325.34 314.4 3% 390.67 393.2 1%
W1240/REACH 20 0.135417 47.92 50.2 5% 82.86 81.6 2% 101.16 102.6 1%

J20 1.086464 217.08 215.6 1% 357.19 368.6 3% 428.43 458.3 7%
W1260/REACH 17 0.361676 97.73 78.4 20% 165.08 151.2 8% 199.87 200.4 0%
W1310/REACH 16 0.323107 90.06 81.1 10% 152.52 145.7 4% 184.84 186.5 1%

J30 3.076222 461.89 372.4 19% 741.43 699.5 6% 881.48 896.3 2%
W1370/REACH 13 0.185964 60.32 50.3 17% 103.51 94.4 9% 126.03 125 1%
W1420/REACH 14 0.152335 52.19 44.2 15% 89.99 80.9 10% 109.76 107.5 2%
W1280/REACH 15 0.740059 164.3 149.6 9% 272.83 259.3 5% 328.32 324.8 1%

J40 4.15458 574.41 461.2 20% 915.48 844.1 8% 1085.63 1069.1 2%
W1830/REACH 9 0.702784 158.25 122.3 23% 263.11 240.1 9% 316.76 316.9 0%

FROM UPPER 3 JUNCTION 12.30997 1263.17 1143.5 9% 1961.84 1899.4 3% 2305.07 2293.5 1%
W1390/REACH 11 0.779751 170.65 132.2 23% 283.02 263.1 7% 340.43 349.8 3%

J60 17.2443 1613.12 1395.1 14% 2485.33 2374.9 4% 2911.8 2811.2 3%
W1820 0.285915 82.41 41.3 50% 139.98 98.4 30% 169.82 144.7 15%

J80 17.53022 1632.48 1398.9 14% 2514.17 2383 5% 2945.18 2819.2 4%
Outlet to UPDWN 17.81613 1651.76 1398.9 15% 2542.88 2383 6% 2978.4 2819.2 5%

Silver Run-Elk Creek Watershed- Elk County



ID
Tributary 
Drainage 

area

10 yr 
Rgression 
Analysis 

(cfs)

10 year 
HMS 

calibration 
(cfs)

% 
change

50 yr 
Regression 

Analysis 
(cfs)

50 year HMS 
calibration 

(cfs)

% 
change

100 yr 
Regression 

Analysis (cfs)

100 year HMS 
calibration 

(cfs)

% 
change

W2440/reach 1 0.12696 45.728951 40.7 11% 79.1904798 74.9 5% 96.73428602 96.9 0%
JUP5/r640 8.42516 959.37378 595.3 38% 1503.51614 1161.8 23% 1772.267627 1484.3 16%

W1520/reach 3 2.0014 338.14 219.6 35% 548.37 488.3 11% 654.34 664.1 1%
W1300/reach 5 0.63869 147.65 97.3 34% 246.04 210.3 15% 296.45 287.1 3%

W1490/none 0.109503 41.08 14.4 65% 71.38 42.6 40% 87.31 64.3 26%
W2340/none 0.047337 22.352994 9 60% 39.6291753 22.7 43% 48.8162588 33 32%

j304/r370 28.75209 2337.4673 1986.5 15% 3557.77294 3454.6 3% 4150.191744 4231.2 2%
W1220/none 1.0527 212.16 92.4 56% 349.37 229.2 34% 419.16 323.7 23%

W1310 0.36026 97.46 52.3 46% 164.63 122.2 26% 199.33 172.8 13%
W2380 0.46639 117.53263 29.6 75% 197.329146 95.2 52% 238.3940941 145.4 39%

j328/r210 1.87935 323.05276 125.8 61% 524.68794 314.3 40% 626.4128262 559 11%
W1360 0.3582 97.05 33.6 65% 163.97 93.1 43% 198.54 142 28%

j352 30.98964 2468.08 2018.5 18% 3749.87 3515.4 6% 4371.49 4292.9 2%
W2490 0.75119 166.08766 190.3 15% 275.704296 369.2 34% 331.7327018 332.3 0%

W2000/reach 19 0.30579 86.53 90.6 5% 146.74 147.4 0% 177.92 181.4 2%
W2110/reach 20 1.0066 205.38 173.8 15% 338.56 319.9 6% 406.35 408.4 1%
W2210/reach 21 1.5381 279.34326 237.3 15% 455.865762 427.1 6% 545.1753755 541.3 1%

J360 3.60168 517.87549 442.4 15% 828.189169 775.1 6% 983.3041636 1314.3 34%
W1990/reach 18 0.76126 167.7 152.3 9% 278.29 266.6 4% 334.81 335.8 0%

J266 4.36294 595.17 505.1 15% 947.46 910 4% 1123.09 1123.3 0%
W1940/reach 16 0.36357 98.1 93.2 5% 165.69 160 3% 200.59 200.5 0%
W2050/reach 22 2.6372 413.07 383.9 7% 665.5 651.4 2% 792.24 800.8 1%

j263 3.00077 453.64 432.8 5% 728.63 735.6 1% 866.44 891.1 3%
W1870/reach 15 0.86302 183.68 159.8 13% 303.9 290.2 5% 365.23 368.7 1%
W1930/reach 17 0.49389 122.52 110.9 9% 205.42 196.5 4% 248.05 250 1%

j273 4.35768 594.65 534 10% 946.66 917.4 3% 1122.15 1116 1%
W1900/reach 14 1.3136 249.13 179.5 28% 408.09 364.5 11% 488.69 479.6 2%

j390 8.67205 979.69 837 15% 1534.3 1456.9 5% 1808.11 1783.9 1%
W1890/reach 13 0.65221 149.91 138.2 8% 249.68 243.4 3% 300.78 308.9 3%

j276 9.32426 1032.61 868.9 16% 1614.39 1510.3 6% 1901.32 1847.6 3%
W1770/reach 11 0.19371 62.13 47.6 23% 106.52 96.6 9% 129.65 129.1 0%
W1780/reach 12 0.32566 90.57 82.6 9% 153.37 150.1 2% 185.85 185 0%

j286 9.84363 1074.03 884.8 18% 1676.98 1537 8% 1974.12 1879.6 5%
W1790 1.3419 253.01 175.7 31% 414.24 382.8 8% 495.97 497.7 0%

j283 11.18553 1178.37 919.6 22% 1834.31 1597.5 13% 2156.99 1955.8 9%
W1230/reach  9 2.3286 377.41 235.9 37% 609.85 522.1 14% 726.76 714.5 2%

j355 44.50377 3209.17 2638.9 18% 4834.04 4610.2 5% 5618.07 5650.4 1%
W1510 1.3512 254.28 129.6 49% 416.25 300.8 28% 498.35 419 16%

j307 45.85497 3279.57 2651.1 19% 4936.56 4631.5 6% 5735.77 5678 1%
W1550/reach 23 0.17861 58.58 39.5 33% 100.62 88.4 12% 122.56 122.5 0%
Outlet to Lower 46.03358 3288.83 2647.9 19% 4950.05 4625.8 7% 5751.25 5671.6 1%

Daguscahonda Run and Other tributaries to Central Elk Creek-Elk Creek Watershed-Elk County



ID
Tributary 
Drainage 

area

10 yr 
Rgression 
Analysis 

(cfs)

10 year 
HMS 

calibration 
(cfs)

% 
change

50 yr 
Regression 

Analysis 
(cfs)

50 year HMS 
calibration 

(cfs)

% 
change

100 yr 
Regression 

Analysis (cfs)

100 year HMS 
calibration 

(cfs)

% 
change

W2110/reach 1 0.7269 162.17 116.6 28% 269.42 263.4 2% 324.26 317.5 2%
J389 46.76048 3326.43 4694.7 41% 5004.77 5329.6 6% 5814.05 5693.1 2%

W2650/reach 2 0.39929 105.01 87.4 17% 176.95 182.2 3% 214.06 216.3 1%
j348 47.15977 3347.01 4699.8 40% 5034.72 5337.6 6% 5848.42 5701.9 3%

W2450/reach 3 0.10073 38.66 36.3 6% 67.32 69.7 4% 82.4 81.6 1%
j404 47.2605 3352.2 4701.2 40% 5042.26 5339.8 6% 5857.07 5704.3 3%

W2400 0.17861 58.58 44 25% 100.62 97.1 4% 122.56 118.3 3%
W2630/reach 5 0.54828 132.17 120.6 9% 221.05 229.5 4% 266.68 267.6 0%
W2710/reach 6 0.52994 128.95 105 19% 215.83 216.9 0% 260.47 256.9 1%

j327 1.25683 241.27 238.1 1% 395.63 473 20% 473.95 546.3 15%
j362 48.51733 3416.64 4719 38% 5135.99 5367.6 5% 5964.61 5733.5 4%

W1500/reach 7 1.1351 224.08 200.9 10% 368.34 385.9 5% 441.64 447.1 1%
j397 49.65243 3474.45 4742.1 36% 5220.01 5403.6 4% 6061 5766.2 5%

W2430/reach 8 0.34749 94.94 69.7 27% 160.51 161.8 1% 194.4 194.8 0%
j355 49.99992 3492.07 4745.9 36% 5245.62 5409.9 3% 6090.38 5773.2 5%

W2000/reach 10 1.413 262.67 216.7 18% 429.52 473.7 10% 514.04 514.1 0%
W2440/reach 9 1.5673 283.18 195.4 31% 461.92 438.2 5% 552.33 553.1 0%

j410 52.98022 3641.88 4782.8 31% 5463.12 5470.6 0% 6339.78 5837.1 8%
W2880/reach 15 1.422 263.88 223.2 15% 431.44 444.4 3% 516.31 513 1%
W2850/reach 14 0.52549 128.16 121.8 5% 214.56 222.4 4% 258.95 253.9 2%

j306 1.94749 331.51 337.5 2% 537.97 653.8 22% 642.07 752.2 17%
W2830/reach 13 0.81989 176.97 137.5 22% 293.17 294 0% 352.48 350.5 1%

j434 2.76738 427.76 362.6 15% 688.38 710.3 3% 819.14 821.5 0%
W2790/reach 12 0.5111 125.6 113.4 10% 210.42 215.4 2% 254.01 251.8 1%

j314 3.27848 483.73 407.5 16% 775.31 796.1 3% 921.26 920.8 0%
W2600/reach 11 1.5876 285.84 231.5 19% 466.11 490.9 5% 557.28 571.1 2%

j431 4.86608 644.21 517.7 20% 1022.88 1032.3 1% 1211.35 1197.9 1%
j343 57.8463 3881.61 4862.6 25% 5810.57 5600.1 4% 6737.95 5956.3 12%

W2980/reach 16 2.4546 392.11 289.6 26% 632.82 632 0% 753.79 749.1 1%
j382 60.3009 4000.42 4896 22% 5982.51 5654.3 5% 6934.88 6011 13%

W2970/reach 17 1.0085 205.66 193.1 6% 339.01 351.9 4% 406.88 406.1 0%
j384 61.3094 4048.85 4915.8 21% 6052.54 5684.8 6% 7015.07 6038.7 14%

W2270/reach 18 0.24708 74.13 80 8% 126.35 133.9 6% 153.47 154 0%
W2290 1.612 289.02 217 25% 471.13 465.3 1% 563.2 542.6 4%

j317 1.85908 320.52 297 7% 520.71 599.2 15% 621.72 694.2 12%
j385 63.16848 4137.56 4942.3 19% 6180.75 5726.7 7% 7161.85 6081.5 15%

W1680/reach 21 2.6039 409.28 348.1 15% 659.59 678.2 3% 785.29 780.5 1%
j394 65.77238 4260.61 4989.8 17% 6358.45 5806.2 9% 7365.23 6149.2 17%

W1880 3.8881 547.44 895.9 64% 873.87 1624.8 86% 1036.87 1043.1 1%
outlet 69.66048 4441.89 5056.9 14% 6619.93 6946.7 5% 7664.37 7307.5 5%

Lower Elk Creek- Elk Creek Watershed- Elk County
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H. Results 
The following tables present the overall global summary table provided by HEC-HMS for each watershed.  
These tables summarize the peak flow, time of peak flow and volume for each element analyzed within the 
watershed.  

  



Hydrologic Element Drainage Area 
(MI2)

Peak Discharge (CFS) Volume (AC-FT)

central elk creek inflow Not Specified 4026.7 14-Jan-10  23:45 4347.8
J306 1.94749 62.5 14-Jan-10  10:00 32.9
J314 3.27848 78.3 14-Jan-10  11:00 50.9
J317 1.85908 49.2 14-Jan-10  09:40 25.4
J327 1.25683 38.5 14-Jan-10  09:25 18.1
J343 Not Specified 4091.1 14-Jan-10  23:45 4500.3
J348 Not Specified 4031.7 14-Jan-10  23:45 4358.6
J355 Not Specified 4049.9 14-Jan-10  23:45 4404.2
J362 Not Specified 4039.4 14-Jan-10  23:45 4378.3
J382 Not Specified 4102.5 14-Jan-10  23:45 4524.5
J384 Not Specified 4110.4 14-Jan-10  23:45 4547.8
J385 Not Specified 4120.4 14-Jan-10  23:45 4573.2
J389 Not Specified 4029.7 14-Jan-10  23:45 4353.9
J394 Not Specified 4137.3 14-Jan-10  23:45 4616.6
J397 Not Specified 4048.6 14-Jan-10  23:45 4401.5
J404 Not Specified 4032.3 14-Jan-10  23:45 4360.2
J406 Not Specified 4166.2 14-Jan-10  23:45 4702.8
J410 Not Specified 4063.1 14-Jan-10  23:45 4431.6
J431 4.86608 97.5 14-Jan-10  11:25 68.7
J434 2.76738 67.6 14-Jan-10  10:40 41.7

Outlet1 Not Specified 4166.2 14-Jan-10  23:45 4702.8
R1300 3.27848 76.1 14-Jan-10  11:30 50.9
R1360 2.76738 65.8 14-Jan-10  11:10 41.7
R1380 1.94749 56.2 14-Jan-10  10:45 32.9

Reach-1 0.7269 9.4 14-Jan-10  09:25 6.1
Reach-10 1.413 22.4 14-Jan-10  09:30 13.8
Reach-11 1.5876 28.3 14-Jan-10  09:55 17.7
Reach-12 0.5111 21.5 14-Jan-10  09:35 9.3
Reach-13 0.81989 15.5 14-Jan-10  09:35 8.7
Reach-14 0.52549 27.3 14-Jan-10  09:40 11.7
Reach-15 1.422 37 14-Jan-10  10:10 21.2
Reach-16 2.4546 32.5 14-Jan-10  10:25 24.2
Reach-17 1.0085 44.5 14-Jan-10  09:55 23.3
Reach-18 0.24708 23.8 14-Jan-10  09:30 8.2
Reach-2 0.39929 10.5 14-Jan-10  09:05 4.7

Reach-21 2.6039 65.3 14-Jan-10  10:50 43.4
Reach-3 0.10073 5.9 14-Jan-10  08:40 1.6
Reach-5 0.54828 22.9 14-Jan-10  09:30 10
Reach-6 0.52994 13.7 14-Jan-10  09:25 6.6

Time of Peak
Lower Elk Creek- 2 Year Event- Global Summary Table



Hydrologic Element Drainage Area 
(MI2)

Peak Discharge (CFS) Volume (AC-FT)Time of Peak
Lower Elk Creek- 2 Year Event- Global Summary Table

Reach-7 1.1351 35.3 14-Jan-10  10:45 23.3
Reach-8 0.34749 4.5 14-Jan-10  09:00 2.6
Reach-9 1.5673 18.2 14-Jan-10  10:05 13.6
W1500 1.1351 46 14-Jan-10  09:35 23.3
W1680 2.6039 94.2 14-Jan-10  09:30 43.4
W1880 3.8881 203.2 14-Jan-10  09:35 86.2
W2000 1.413 22.5 14-Jan-10  09:25 13.8
W2110 0.7269 9.9 14-Jan-10  09:10 6.1
W2270 0.24708 36.3 14-Jan-10  08:50 8.2
W2290 1.612 26.3 14-Jan-10  09:50 17.2
W2400 0.17861 3.4 14-Jan-10  08:45 1.6
W2430 0.34749 5.2 14-Jan-10  08:40 2.6
W2440 1.5673 20.1 14-Jan-10  09:30 13.6
W2450 0.10073 9.8 14-Jan-10  08:15 1.6
W2600 1.5876 34.4 14-Jan-10  09:15 17.7
W2630 0.54828 33.9 14-Jan-10  08:50 10
W2650 0.39929 14.2 14-Jan-10  08:40 4.7
W2710 0.52994 16.5 14-Jan-10  08:55 6.6
W2790 0.5111 28.5 14-Jan-10  08:55 9.3
W2830 0.81989 17.1 14-Jan-10  09:10 8.7
W2850 0.52549 40.2 14-Jan-10  08:55 11.7
W2880 1.422 45.1 14-Jan-10  09:25 21.2
W2970 1.0085 89.3 14-Jan-10  08:50 23.3
W2980 2.4546 37.6 14-Jan-10  09:35 24.2
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Junction "Outlet1" Results for Run "2yr"

Run:2YR Element:OUTLET1 Result:Outflow Run:2yr Element:J406 Result:Outflow



Hydrologic Element Drainage Area 
(MI2)

Peak Discharge 
(CFS)

Volume (AC-FT)

central elk creek inflow Not Specified 4686.2 14-Jan-10  23:15 5141
J306 1.94749 337.5 14-Jan-10  13:55 104.8
J314 3.27848 407.5 14-Jan-10  14:40 167.6
J317 1.85908 297 14-Jan-10  13:30 87
J327 1.25683 238.1 14-Jan-10  13:20 61.5
J343 Not Specified 4862.6 14-Jan-10  23:00 5685.9
J348 Not Specified 4699.8 14-Jan-10  23:15 5184.6
J355 Not Specified 4745.9 14-Jan-10  23:15 5337.5
J362 Not Specified 4719 14-Jan-10  23:15 5251.4
J382 Not Specified 4896 14-Jan-10  23:00 5782.9
J384 Not Specified 4915.8 14-Jan-10  23:00 5848.9
J385 Not Specified 4942.3 14-Jan-10  23:00 5935.9
J389 Not Specified 4694.7 14-Jan-10  23:15 5167.2
J394 Not Specified 4989.8 14-Jan-10  23:00 6075.3
J397 Not Specified 4742.1 14-Jan-10  23:15 5325.5
J404 Not Specified 4701.2 14-Jan-10  23:15 5189.9
J406 Not Specified 5056.9 14-Jan-10  23:00 6322.8
J410 Not Specified 4782.8 14-Jan-10  23:15 5450.9
J431 4.86608 517.7 14-Jan-10  14:45 235
J434 2.76738 362.6 14-Jan-10  14:20 138.8

Outlet1 Not Specified 5056.9 14-Jan-10  23:00 6322.8
R1300 3.27848 393.8 14-Jan-10  15:10 167.7
R1360 2.76738 350.4 14-Jan-10  14:50 138.9
R1380 1.94749 295.7 14-Jan-10  14:35 105

Reach-1 0.7269 116.6 14-Jan-10  13:10 26.3
Reach-10 1.413 216.7 14-Jan-10  13:20 55.5
Reach-11 1.5876 231.5 14-Jan-10  13:40 67.3
Reach-12 0.5111 113.4 14-Jan-10  13:30 28.8
Reach-13 0.81989 137.5 14-Jan-10  13:25 33.9
Reach-14 0.52549 121.8 14-Jan-10  13:35 33.5
Reach-15 1.422 223.2 14-Jan-10  14:00 71.2
Reach-16 2.4546 289.6 14-Jan-10  14:00 97
Reach-17 1.0085 193.1 14-Jan-10  13:50 66.1
Reach-18 0.24708 80 14-Jan-10  13:30 20.4
Reach-2 0.39929 87.4 14-Jan-10  13:00 17.4

Reach-21 2.6039 348.1 14-Jan-10  14:25 139.4
Reach-3 0.10073 36.3 14-Jan-10  12:35 5.3
Reach-5 0.54828 120.6 14-Jan-10  13:25 31

Time of Peak
Lower Elk Creek- 10 Year Event- Global Summary Table



Hydrologic Element Drainage Area 
(MI2)

Peak Discharge 
(CFS)

Volume (AC-FT)Time of Peak
Lower Elk Creek- 10 Year Event- Global Summary Table

Reach-6 0.52994 105 14-Jan-10  13:15 23.8
Reach-7 1.1351 200.9 14-Jan-10  14:20 74.2
Reach-8 0.34749 69.7 14-Jan-10  12:45 11.9
Reach-9 1.5673 195.4 14-Jan-10  13:40 57.9
W1500 1.1351 273.6 14-Jan-10  13:25 74.2
W1680 2.6039 523.4 14-Jan-10  13:20 139.4
W1880 3.8881 895.9 14-Jan-10  13:30 247.5
W2000 1.413 217.9 14-Jan-10  13:10 55.5
W2110 0.7269 124.4 14-Jan-10  12:55 26.3
W2270 0.24708 120 14-Jan-10  12:50 20.4
W2290 1.612 217 14-Jan-10  13:35 66.6
W2400 0.17861 44 14-Jan-10  12:35 6.6
W2430 0.34749 84.7 14-Jan-10  12:30 11.9
W2440 1.5673 223.4 14-Jan-10  13:10 57.9
W2450 0.10073 62.5 14-Jan-10  12:15 5.3
W2600 1.5876 291.3 14-Jan-10  13:05 67.3
W2630 0.54828 179.8 14-Jan-10  12:50 31
W2650 0.39929 122.1 14-Jan-10  12:35 17.4
W2710 0.52994 128.8 14-Jan-10  12:50 23.8
W2790 0.5111 152 14-Jan-10  12:55 28.8
W2830 0.81989 154.6 14-Jan-10  13:00 33.9
W2850 0.52549 180.3 14-Jan-10  12:55 33.5
W2880 1.422 278.4 14-Jan-10  13:15 71.2
W2970 1.0085 386.9 14-Jan-10  12:50 66.1
W2980 2.4546 352.4 14-Jan-10  13:20 97
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Junction "Outlet1" Results for Run "10yr"

Run:10YR Element:OUTLET1 Result:Outflow Run:10yr Element:J406 Result:Outflow



Hydrologic Element Drainage Area (MI2) Peak Discharge 
(CFS)

Volume (AC-FT)

central elk creek inflow Not Specified 5014.6 14-Jan-10  23:00 5634.5
J306 1.94749 504.4 14-Jan-10  13:50 149.1
J314 3.27848 610.9 14-Jan-10  14:35 240.1
J317 1.85908 455.4 14-Jan-10  13:30 126
J327 1.25683 361.6 14-Jan-10  13:15 88.7
J343 Not Specified 5249.4 14-Jan-10  22:45 6428.6
J348 Not Specified 5032.7 14-Jan-10  23:00 5700
J355 Not Specified 5092.9 14-Jan-10  22:45 5918.7
J362 Not Specified 5057.5 14-Jan-10  23:00 5796.2
J382 Not Specified 5294 14-Jan-10  22:45 6573.5
J384 Not Specified 5319.5 14-Jan-10  22:45 6664.8
J385 Not Specified 5354.3 14-Jan-10  22:45 6790.8
J389 Not Specified 5025.9 14-Jan-10  23:00 5674.3
J394 Not Specified 5417 14-Jan-10  22:45 6989.4
J397 Not Specified 5087.7 14-Jan-10  22:45 5900.5
J404 Not Specified 5034.5 14-Jan-10  23:00 5707.5
J406 Not Specified 5502.4 14-Jan-10  22:30 7332.9
J410 Not Specified 5143.1 14-Jan-10  22:45 6089.1
J431 4.86608 785 14-Jan-10  14:40 339.5
J434 2.76738 545.1 14-Jan-10  14:20 199.4

Outlet1 Not Specified 5502.4 14-Jan-10  22:30 7332.9
R1300 3.27848 590.1 14-Jan-10  15:05 240.1
R1360 2.76738 526.5 14-Jan-10  14:45 199.4
R1380 1.94749 441.3 14-Jan-10  14:30 149.2

Reach-1 0.7269 193 14-Jan-10  13:10 39.8
Reach-10 1.413 350.1 14-Jan-10  13:15 83
Reach-11 1.5876 366.9 14-Jan-10  13:40 99.4
Reach-12 0.5111 167.6 14-Jan-10  13:30 40.7
Reach-13 0.81989 219 14-Jan-10  13:20 50.2
Reach-14 0.52549 175.6 14-Jan-10  13:35 46.6
Reach-15 1.422 339.3 14-Jan-10  13:55 102.5
Reach-16 2.4546 466.7 14-Jan-10  13:55 144.8
Reach-17 1.0085 277.8 14-Jan-10  13:45 91.3
Reach-18 0.24708 109.2 14-Jan-10  13:30 27.3
Reach-2 0.39929 137.4 14-Jan-10  13:00 25.6

Reach-21 2.6039 521.7 14-Jan-10  14:25 198.5
Reach-3 0.10073 54.3 14-Jan-10  12:35 7.5
Reach-5 0.54828 178.6 14-Jan-10  13:25 43.8
Reach-6 0.52994 163.9 14-Jan-10  13:15 34.9

Time of Peak
Lower Elk Creek- 25 Year Event- Global Summary Table



Hydrologic Element Drainage Area (MI2) Peak Discharge 
(CFS)

Volume (AC-FT)Time of Peak
Lower Elk Creek- 25 Year Event- Global Summary Table

Reach-7 1.1351 299.3 14-Jan-10  14:20 104.3
Reach-8 0.34749 117.8 14-Jan-10  12:45 18.2
Reach-9 1.5673 321 14-Jan-10  13:40 87.4
W1500 1.1351 407.4 14-Jan-10  13:25 104.3
W1680 2.6039 783.3 14-Jan-10  13:20 198.5
W1880 3.8881 1285.4 14-Jan-10  13:30 343.6
W2000 1.413 352.9 14-Jan-10  13:10 83
W2110 0.7269 205.9 14-Jan-10  12:55 39.8
W2270 0.24708 162.4 14-Jan-10  12:50 27.3
W2290 1.612 346.2 14-Jan-10  13:30 98.8
W2400 0.17861 72 14-Jan-10  12:35 10
W2430 0.34749 142.1 14-Jan-10  12:30 18.2
W2440 1.5673 368.1 14-Jan-10  13:10 87.4
W2450 0.10073 91.2 14-Jan-10  12:15 7.5
W2600 1.5876 461.1 14-Jan-10  13:05 99.4
W2630 0.54828 262.8 14-Jan-10  12:50 43.8
W2650 0.39929 190 14-Jan-10  12:35 25.6
W2710 0.52994 200.2 14-Jan-10  12:50 34.9
W2790 0.5111 223.3 14-Jan-10  12:55 40.7
W2830 0.81989 246.6 14-Jan-10  13:00 50.2
W2850 0.52549 257.4 14-Jan-10  12:55 46.6
W2880 1.422 423.6 14-Jan-10  13:15 102.5
W2970 1.0085 547.5 14-Jan-10  12:50 91.3
W2980 2.4546 567.6 14-Jan-10  13:20 144.8
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Junction "Outlet1" Results for Run "25 year"

Run:25 YEAR Element:OUTLET1 Result:Outflow Run:25 year Element:J406 Result:Outflow



Hydrologic Element Drainage Area (MI2) Peak Discharge 
(CFS)

Volume (AC-FT)

central elk creek inflow Not Specified 5315.9 14-Jan-10  22:45 6081.3
J306 1.94749 653.8 14-Jan-10  13:50 188.9
J314 3.27848 796.1 14-Jan-10  14:35 305.6
J317 1.85908 599.2 14-Jan-10  13:30 161.6
J327 1.25683 473 14-Jan-10  13:15 113.4
J343 Not Specified 5600.1 14-Jan-10  22:30 7102.3
J348 Not Specified 5337.6 14-Jan-10  22:45 6166.8
J355 Not Specified 5409.9 14-Jan-10  22:30 6444.8
J362 Not Specified 5367.6 14-Jan-10  22:30 6289.7
J382 Not Specified 5654.3 14-Jan-10  22:30 7291.2
J384 Not Specified 5684.8 14-Jan-10  22:30 7405
J385 Not Specified 5726.7 14-Jan-10  22:15 7566.5
J389 Not Specified 5329.6 14-Jan-10  22:45 6133.7
J394 Not Specified 5806.2 14-Jan-10  22:15 7818.3
J397 Not Specified 5403.6 14-Jan-10  22:30 6420.7
J404 Not Specified 5339.8 14-Jan-10  22:45 6176.4
J406 Not Specified 6946.7 14-Jan-10  13:50 8247.1
J410 Not Specified 5470.6 14-Jan-10  22:30 6667.9
J431 4.86608 1032.3 14-Jan-10  14:35 434.4
J434 2.76738 710.3 14-Jan-10  14:20 254.2

Outlet1 Not Specified 6946.7 14-Jan-10  13:50 8247.1
R1300 3.27848 769.1 14-Jan-10  15:05 305.6
R1360 2.76738 686.7 14-Jan-10  14:45 254.2
R1380 1.94749 572.6 14-Jan-10  14:30 188.9

Reach-1 0.7269 263.4 14-Jan-10  13:10 52.4
Reach-10 1.413 473.7 14-Jan-10  13:15 108.3
Reach-11 1.5876 490.9 14-Jan-10  13:40 128.8
Reach-12 0.5111 215.4 14-Jan-10  13:30 51.4
Reach-13 0.81989 294 14-Jan-10  13:20 65.3
Reach-14 0.52549 222.4 14-Jan-10  13:35 58.1
Reach-15 1.422 444.4 14-Jan-10  13:55 130.8
Reach-16 2.4546 632 14-Jan-10  13:55 188.9
Reach-17 1.0085 351.9 14-Jan-10  13:45 113.8
Reach-18 0.24708 133.9 14-Jan-10  13:30 33.3
Reach-2 0.39929 182.2 14-Jan-10  13:00 33.1

Reach-21 2.6039 678.2 14-Jan-10  14:25 251.7
Reach-3 0.10073 69.7 14-Jan-10  12:35 9.6
Reach-5 0.54828 229.5 14-Jan-10  13:25 55.3
Reach-6 0.52994 216.9 14-Jan-10  13:15 45

Time of Peak
Lower Elk Creek- 50 Year Event- Global Summary Table



Hydrologic Element Drainage Area (MI2) Peak Discharge 
(CFS)

Volume (AC-FT)Time of Peak
Lower Elk Creek- 50 Year Event- Global Summary Table

Reach-7 1.1351 385.9 14-Jan-10  14:20 130.9
Reach-8 0.34749 161.8 14-Jan-10  12:45 24.1
Reach-9 1.5673 438.2 14-Jan-10  13:40 114.7
W1500 1.1351 523.3 14-Jan-10  13:25 130.9
W1680 2.6039 1013.5 14-Jan-10  13:20 251.7
W1880 3.8881 1624.8 14-Jan-10  13:30 428.8
W2000 1.413 477 14-Jan-10  13:10 108.3
W2110 0.7269 280.8 14-Jan-10  12:55 52.4
W2270 0.24708 197.6 14-Jan-10  12:50 33.3
W2290 1.612 465.3 14-Jan-10  13:30 128.3
W2400 0.17861 97.1 14-Jan-10  12:35 13.1
W2430 0.34749 193.8 14-Jan-10  12:30 24.1
W2440 1.5673 502.4 14-Jan-10  13:10 114.7
W2450 0.10073 115.2 14-Jan-10  12:15 9.6
W2600 1.5876 614.7 14-Jan-10  13:05 128.8
W2630 0.54828 335.5 14-Jan-10  12:45 55.3
W2650 0.39929 249.5 14-Jan-10  12:35 33.1
W2710 0.52994 263.5 14-Jan-10  12:50 45
W2790 0.5111 285.2 14-Jan-10  12:55 51.4
W2830 0.81989 329.8 14-Jan-10  13:00 65.3
W2850 0.52549 323.4 14-Jan-10  12:55 58.1
W2880 1.422 552.9 14-Jan-10  13:15 130.8
W2970 1.0085 684.1 14-Jan-10  12:50 113.8
W2980 2.4546 768.3 14-Jan-10  13:15 188.9
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Junction "Outlet1" Results for Run "50 year"

Run:50 YEAR Element:OUTLET1 Result:Outflow Run:50 year Element:J406 Result:Outflow



Hydrologic Element Drainage Area (MI2) Peak Discharge 
(CFS)

Volume 
(AC-FT)

central elk creek inflow Not Specified 5678 14-Jan-10  21:45 6578.4
J306 1.94749 752.2 14-Jan-10  09:45 234.8
J314 3.27848 920.8 14-Jan-10  10:30 381.4
J317 1.85908 694.2 14-Jan-10  09:25 202.8
J327 1.25683 546.3 14-Jan-10  09:10 142
J343 Not Specified 5956.3 14-Jan-10  21:45 7863
J348 Not Specified 5701.9 14-Jan-10  21:45 6687.4
J355 Not Specified 5773.2 14-Jan-10  21:45 7033.5
J362 Not Specified 5733.5 14-Jan-10  21:45 6841.3
J382 Not Specified 6011 14-Jan-10  21:45 8103.6
J384 Not Specified 6038.7 14-Jan-10  21:45 8242.9
J385 Not Specified 6081.5 14-Jan-10  21:45 8445.7
J389 Not Specified 5693.1 14-Jan-10  21:45 6645.5
J394 Not Specified 6149.2 14-Jan-10  21:45 8758.8
J397 Not Specified 5766.2 14-Jan-10  21:45 7002.4
J404 Not Specified 5704.3 14-Jan-10  21:45 6699.3
J406 Not Specified 7307.5 14-Jan-10  09:35 9284.9
J410 Not Specified 5837.1 14-Jan-10  21:45 7318.4
J431 4.86608 1197.9 14-Jan-10  10:30 544.6
J434 2.76738 821.5 14-Jan-10  10:15 317.7

Outlet1 Not Specified 7307.5 14-Jan-10  09:35 9284.9
R1300 3.27848 889.6 14-Jan-10  11:00 381.4
R1360 2.76738 794.1 14-Jan-10  10:40 317.7
R1380 1.94749 659.2 14-Jan-10  10:25 234.9

Reach-1 0.7269 309.2 14-Jan-10  09:05 67.2
Reach-10 1.413 553.1 14-Jan-10  09:10 138
Reach-11 1.5876 571.1 14-Jan-10  09:35 163.1
Reach-12 0.5111 247.3 14-Jan-10  09:25 63.7
Reach-13 0.81989 342.5 14-Jan-10  09:15 82.8
Reach-14 0.52549 253.9 14-Jan-10  09:30 71.3
Reach-15 1.422 513 14-Jan-10  09:50 163.5
Reach-16 2.4546 738.3 14-Jan-10  09:50 240.6
Reach-17 1.0085 400.7 14-Jan-10  09:40 139.3
Reach-18 0.24708 151.7 14-Jan-10  09:25 40
Reach-2 0.39929 211.3 14-Jan-10  08:55 41.9

Reach-21 2.6039 780.5 14-Jan-10  10:20 313.1
Reach-3 0.10073 80.1 14-Jan-10  08:30 11.9
Reach-5 0.54828 263.2 14-Jan-10  09:20 68.5
Reach-6 0.52994 251.5 14-Jan-10  09:10 56.7

Time of Peak
Lower Elk Creek- 100 Year Event- Global Summary Table



Hydrologic Element Drainage Area (MI2) Peak Discharge 
(CFS)

Volume 
(AC-FT)

Time of Peak
Lower Elk Creek- 100 Year Event- Global Summary Table

Reach-7 1.1351 441.7 14-Jan-10  10:15 161.1
Reach-8 0.34749 190 14-Jan-10  08:40 31.1
Reach-9 1.5673 514.1 14-Jan-10  09:35 146.9
W1500 1.1351 599.7 14-Jan-10  09:20 161.1
W1680 2.6039 1167.7 14-Jan-10  09:15 313.1
W1880 3.8881 1859.7 14-Jan-10  09:25 526.1
W2000 1.413 557.2 14-Jan-10  09:05 138
W2110 0.7269 329.2 14-Jan-10  08:50 67.2
W2270 0.24708 224.6 14-Jan-10  08:45 40
W2290 1.612 542.6 14-Jan-10  09:25 162.8
W2400 0.17861 113.6 14-Jan-10  08:30 16.8
W2430 0.34749 227.8 14-Jan-10  08:25 31.1
W2440 1.5673 588.6 14-Jan-10  09:05 146.9
W2450 0.10073 137 14-Jan-10  08:10 11.9
W2600 1.5876 715 14-Jan-10  09:00 163.1
W2630 0.54828 385.5 14-Jan-10  08:40 68.5
W2650 0.39929 290 14-Jan-10  08:30 41.9
W2710 0.52994 305.8 14-Jan-10  08:45 56.7
W2790 0.5111 328.1 14-Jan-10  08:50 63.7
W2830 0.81989 384.2 14-Jan-10  08:55 82.8
W2850 0.52549 370.4 14-Jan-10  08:50 71.3
W2880 1.422 638.9 14-Jan-10  09:10 163.5
W2970 1.0085 783 14-Jan-10  08:45 139.3
W2980 2.4546 897 14-Jan-10  09:10 240.6
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Junction "Outlet1" Results for Run "100 year"

Run:100 year Element:OUTLET1 Result:Outflow Run:100 year Element:J406 Result:Outflow
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APPENDIX D STAKEHOLDER SURVEY RESPONSES 
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