
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 The review of this Mandatory Referral is in two parts:  

Item 4A - Mandatory Referral MR2016012 discussed as a separate staff report, and 
Item 4B – Preliminary/Final Water Quality Plan MR2016012. 

 Staff recommends approval of the Preliminary/Final Water Quality Plan with conditions (Item 4B). 
 This project is located within the Upper Rock Creek Special Protection Area (SPA) and on publicly owned 

property.  Approval of a water quality plan is required under Section 19-62 of the Montgomery County 
Code. The Planning Board must take separate action on the Preliminary/Final Water Quality Plan (Item 
4B) prior to taking action on the Mandatory Referral.  

 This sidewalk will provide a connection between the Needwood Road Bikepath and Colonel Zadok 
Magruder High School where no current or proposed access exists. 
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RECOMMENDATION 

 
Approval of the Preliminary/Final Water Quality Plan. Subject to the following condition: 
 

1. The impervious surfaces are limited to the area as shown on the Impervious Surface 
Plan Portion of the Preliminary/Final Water Quality Plan.  Impervious surfaces should be 
limited to no more than 29%. 

 
 
SITE DESCRIPTION 
 
The project study area includes approximately 1,000 linear feet along the north side of Muncaster Mill 
Road from Needwood Road to Colonel Zadok Magruder High School in Derwood. Muncaster Mill is 
classified in the 2004 Upper Rock Creek Master Plan as an arterial road. The road is posted at 40 miles 
per hour.  The majority of the road remains as a two lane road except where development projects have 
been required to widen the road and at intersections where turn lanes have been provided. 
 

 
Figure 1. Project Location and Surrounding Area 
 
 



 
Figure 2. Project Location 
 
PROJECT DESCRIPTION 
Construction of a six-foot-wide sidewalk along the north side of Muncaster Mill Road from Needwood 
Road to Colonel Zadok Magruder High School will connect the partially constructed and future proposed 
Needwood Road Bikepath (Class I shared use) with a safe and convenient pedestrian and bicycle route 
to the high school.   
 
The Planning Board’s action on the Preliminary/Final Water Quality Plan is regulatory and binding.  The 
Planning Board must act on the Preliminary/Final Water Quality Plan before it finalizes its 
recommendations on the Mandatory Referral. 
 

A. FOREST CONSERVATION PLAN ANALYSIS AND FINDINGS 
 
The Application meets the requirements of Chapter 22A of the Montgomery County Forest Conservation 
Law. 
 
Review for Conformance to the Forest Conservation Law 

 

The Application meets the requirements of Chapter 22A of the Montgomery County Forest Conservation 

Law.  The Application is exempt from submission of a forest conservation plan.  A forest conservation 

exemption (#42015194E) was granted under the provisions of Section 22A-5(e) as “a State or County 

highway construction activity…”  M-NCPPC Staff confirmed the exemption in a letter dated May 4, 2015 

(Attachment A).   

While the project is exempt, the applicant is still required under section 22A-9 of the County code to: 

a) Minimize forest cutting, clearing, and loss of specimen trees to the extent possible while 

balancing other design, construction, and environmental standards. The constructing agency 



must make a reasonable effort to minimize the cutting or clearing of trees and other woody 

plants. 

b) If the forest to be cut or cleared for a County highway project equals or exceeds 20,000 square 

feet, the constructing agency must reforest a suitable area at the rate of one acre of 

reforestation for each acre of forest cleared. 

c) Mitigation for loss of specimen or champion trees. Mitigation amounts are based on the size 

and character of the tree.  

The sidewalk along Muncaster Mill Road has no forest clearing and minimal impacts to large and 

specimen trees.  The applicant has minimized the limits of disturbance, minimizing the amount impacts 

to large and specimen trees.  However to project still has impacts to two specimen trees and three large 

trees, so a tree save plan has been  provided to highlight tree protection measures (ex. root pruning, 

tree protection fencing, and trenchless silt fencing) to be used during construction. 

 
Environmental Guidelines 
 
The project area does not contain any environmental buffers, streams, and other sensitive features. The 
project is within the Upper Rock Creek watershed, a USE III designation. The Countywide Stream 
Protection Strategy (CSPS) rates the water quality in this watershed as in good condition. 
 
The project proposes no forest removal, no impacts to the Stream Valley Buffer (SVB), and no impacts to 
the 100-Year-Floodplain. There are no environmental impacts associated with the Muncaster Mill Road 
Sidewalk project. 
 
 
B. SPA WATER QUALITY PLAN ANALYSIS AND FINDINGS 
 
The Application meets the Water Quality Plan requirements of Chapter 19 of the Montgomery County 
Code and the impervious requirements of the Upper Rock Creek Environmental Overlay Zone. 
 
Review for Conformance to the Special Protection Area Requirements 
 
This project is located within the Upper Rock Creek SPA and on publicly owned property.  It is required 
to obtain approval of a water quality plan under Section 19-62(c) of the Montgomery County Code.  This 
section of the code states: 
 
Publicly owned property.  Before engaging in any land-disturbing activity on publicly owned property in 
an area designated as a special protection area, the applying agency or department should prepare a 
combined preliminary and final water quality plan. 
 
As part of the requirements of the Special Protection Area law, a SPA Water Quality Plan should be 
reviewed in conjunction with a Mandatory Referral.  Under Section 19-65, the provision of the law, the 
Montgomery County Department of Permitting Services (MCDPS) and the Planning Board have different 



responsibilities in the review of a Water Quality Plan.  MCDPS has reviewed and conditionally approved 
the elements of the water quality plan under its purview.  The Planning Board’s responsibility is to 
determine if environmental buffer protection, SPA forest conservation and planting requirements, and 
limits on impervious surfaces have been satisfied. 
 
County DPS Special Protection Area Review Elements 
 
In a letter dated November 2, 2015, MCDPS has conditionally approved the elements of the SPA 
Preliminary/Final Water Quality Plan under its purview with a synopsis provided below (Attachment B). 
 
Site Performance Goals 
 
As part of the Preliminary/Final Water Quality Plan, the following performance goals were established 
for the Property: 
 

1. Storm flow runoff increases are to be minimized. 
2. Sediment loading is to be minimized during construction; redundant erosion control treatments 

may be required. 
3. Stormwater management will be provided in the form of Environmental Site Design to the 

Maximum Extent Practicable (ESD to the MEP). 
 
Stormwater Management 
 
Stormwater management for the Project will be provided by non-rooftop disconnection, a bio-swale, 
and a rain garden. 
 
Sediment Control 
 
An engineered sediment control plan must be submitted for this project prior to permitting. 
 
BMP Monitoring 
 
Required BMP monitoring will be performed by the Montgomery County Department of Environmental 
Protection (DEP) with the Applicant(s) required to pay a fee for this monitoring. 
 
Planning Board Special Protection Area Review Elements 
 
Staff recommends Planning Board approval of the elements of the SPA Water Quality Plan under its 
purview. 
 
Environmental Buffer Protection 
 
A Natural Resources Inventory and Forest Stand Delineation (NRI/FSD) was included as part of the Forest 
Conservation Exemption Request #42015194E, which was approved by Staff on May 4, 2015.  There are 
no streams, floodplains, wetlands, or environmental buffers affected by the Project. 
 
 



Impervious Surfaces  
 
A main goal for development in all SPAs is to reduce the amount of impervious surfaces.  The 
Environmental Overlay Zone for the Upper Rock Creek SPA imposes an eight percent imperviousness 
limit for new projects within the SPA that are serviced by public water and sewer.  However, in the 
applicability section there is a clause for public projects that excludes public facilities from complying 
with the eight percent impervious cap.  More specifically, section 59-C-18.242 of the Montgomery 
Zoning Ordinance states: 
 

All public projects are subject to the provisions of this overlay zone, however, these provisions 
are not intended to preclude the development of public facilities. Such facilities must conform 
to the water quality plan submission and review requirements established in the Montgomery 
County Code, Chapter 19, Article V, and keep imperviousness to the minimum needed to 
accomplish the public purpose intended. 

 
This section identifies that public projects are not subject to the 8% imperviousness cap, but the project 
must minimize impervious surfaces to the amount needed to achieve the public purpose intended. 
 
The area of the project within the SPA is approximately 0.45 acres and currently has .03 acres of 

imperviousness or 7%.  The proposed sidewalk and roadway improvements will add an additional .10 

acres of imperviousness for a total of 0.13 acres of the 0.45 acre area or 29%.  The imperviousness 

percentage is inflated based upon using only the project area as the total area. The Sidewalk is being 

built to current standards and no unnecessary impervious surfaces have been used. 

Planning staff believes that the applicant has minimized the total amount of impervious surface while 

maintaining the public purpose. 

CONCLUSION 
 
Staff recommends the Planning Board approve the Preliminary/Final Water Quality Plan with conditions 
specified above. 
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Section 8 – Water Quality Inventory 

 

A. Elements of Water Quality Inventory – The applicant’s water quality inventory submission must 

include the following: 

 

1. Stormwater Management Concept Plan – All stormwater management concepts must be 

designed in accordance with Chapter 19, Article II, Montgomery County Code, Maryland Law, 

and all associate regulations. 

 

JMT:  Please see attached Special Protection Area planset and SPA Design Report.  We 

believe the design to be in accordance with the County Code regulations. 

 

2. Sediment Control Concept Plans. 

 

i) All sediment control concept plans must be designed in accordance with Chapter 19, Article 

I, Montgomery County Code, Maryland Law, and associate regulations. 

 

ii) Sediment control plans must include phased land disturbance and provisions for prompt 

stabilization. 

 

iii) Land disturbing activities must be kept to a minimum through staging and phasing of all 

construction activities. 

 

JMT:  Please see attached Special Protection Area planset.  We believe the design to be in 

accordance with the County Code regulations. 

 

3. Documentation of Impervious Areas – A plan describing the proposed development which 

minimizes impervious areas and, if applicable, meets imperviousness limits for the project as are 

required in a land use plan, watershed plan, comprehensive water and sewerage system plan, or 

specified in a County Council resolution designating a SPA. 

 

JMT: Please see attached SPA Design Report. 

 

4. Additional Documentation – Documentation showing avoidance, minimization, or proposed 

mitigation for impacts on environmentally sensitive areas, and on priority forest conservation 

areas as specified in the Planning Board’s Environmental Guidelines.  Documentation must also 

include: 

 

i) Rationale in narrative form that any proposed encroachment is both necessary and 

unavoidable in that location; and 

 

ii) Description as to how flexibility in Chapter 59 of the County Code (“Zone Ordinance”) and 

other County regulations has been utilized (e.g. percent housing mix, minimum lot size, 

reduced width street right-of-way, “environmental” primary cross section) to avoid and 

minimize impacts. 

 

JMT: The proposed work within the SPA limits of disturbance does not impact 

environmentally sensitive areas or priority forest conservation areas.  Please see attached 

Special Protection Area Design Report for full description of work within the SPA limits of 
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disturbance.   

 

5. Other – Any other information required in the Technical Manual. 

 

JMT:  Please see attached Special Protection Area Design Report for full description of work 

within the SPA limits of disturbance. 

 

Section 9 – Water Quality Plan Submissions 

 

A. Elements of the Preliminary Water Quality Plan – Preliminary Water Quality Plans must 

include: 

 

1. Water Quality Inventory. 

 

JMT:  Please see JMT explanations for Section 8 – Water Quality Inventory above. 

 

2. Description of the proposed development project – This must be in tabular or note form and 

include: 

i) All information as required on the Department’s current stormwater management concept 

plan application form; 

 

ii) Zoning, with appropriate standards; 

 

iii) Type and number of dwelling units allowed and proposed; 

 

iv) Overall impervious area and impervious area outside of sensitive areas, with density and 

related impervious area assumptions specified (“typical” or average lot may be used); and 

 

v) Amount (acreage) and percentage of environmental sensitive areas disturbed, preserved, and 

in total. 

 

JMT: Please see attached Special Protection Area planset and SPA Design Report. 

 

3. Documentation of applications to State and Federal agencies for wetland permits – When 

applicable, this documentation shall be in the form of written acknowledgement by the receiving 

agency, that all applications have been accepted for review.  Documentation of proposed 

wetland mitigation measures should also be submitted. 

 

JMT:  There are no wetlands within the SPA limits of disturbance. 

 

4. Description of other mitigation techniques – Environmental protection techniques and plans, 

including those not otherwise required by law, regulation, or guideline, which are included in the 

preliminary water quality plan must be described in writing.  This description should indicate 

how the following sediment and erosion control, stormwater management, and other water 

quality protective measures, are incorporated within the water quality plan or, if not included, 

provide justification acceptable to the Department: 

 

i) Linked BMP systems – BMP application will be linked in series to progressively minimize 

sediment and stormwater impacts wherever possible. 
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ii) Stabilization Requirements – Vegetative stabilization of perimeter controls and areas 

specified must occur within three days of installation of temporary sediment and erosion 

control structures. 

 

iii) Phased Grading – Phased grading to minimize land disturbance during the development 

and construction process. 

 

iv) Roads –  

 

a. The requirement for open section roads shall not be waived except as provided in 

Chapter 49 of the County Code. 

 

b. If open section roads cannot be implemented where they would normally apply, options 

for reducing road width or other means to reduce impacts of impervious surfaces on the 

stream hydrology, water quality, and aquatic life must be considered. 

 

v) Stream Buffers – All county stream buffers will be shown on all water quality plan maps 

showing sediment and erosion control plans or stormwater management control plans.  

Stormwater and sediment control structures are not to be placed within the stream valley 

buffer except as approved by the Department and the Planning Board. 

 

vi) Ground Water Recharge – Opportunities to provide recharge of clean stormwater into the 

ground water supply will be maximized.  Stormwater requiring treatment will be conveyed 

to a water quality treatment best management practice. 

 

JMT: Please see attached Special Protection Area planset and SPA Design Report. 

 

5. Documentation of anticipated performance – Each proposed BMP or group of BMPs must 

be documented to show how it will achieve the performance goals selected for the site. 

 

JMT: Please see attached SPA Design Report. 

 

6. BMP monitoring plan – Monitoring plans must meet the requirements specified in the pre-

application meeting and identify: 

 

i) Performance goals established for the site and for any specific best management practices. 

 

ii) A description and characterization of the BMPs chosen for the monitoring plan.  The 

characterization of and description of the BMP will meet the minimum required in the pre-

application meeting. 

 

iii) A description and characterization of the monitoring protocol, as established by the 

Department, that will include: 

 

a. Methods 

 

b. Frequency of data recording. 
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c. Length and season of monitoring. 

 

d. Data analysis (including statistical and graphical analysis). 

 

e. Report milestones. 

 

iv) The protocols to use for specific BMP monitoring are those supplied during the pre-

application meeting.  The monitoring protocols are designed to provide biologically 

meaningful information about the BMP performance and changes in stream water quality. 

 

v) The final BMP’s monitoring program and monitoring timeline approved by the Department 

will be submitted along with the applicant’s final water quality plan.  Upon approval, the 

monitoring program will be implemented according to the approved timeline. 

 

JMT: Montgomery County Department of Transportation is still working through final 

ownership of these facilities.  If the facilities are to be owned by State Highway 

Administration the facilities will be inspected on a three (3) year cycle per Chapter 3 of the 

SHA NPDES program, Standard Procedures Manual.  If the facilities are to be owned by 

Montgomery County Department of Environmental Protection they will be inspected on a tri-

annual basis. 

 

B. Elements of Final Water Quality Plans – The plan must include: 

 

1. Final stormwater management concept plan approved by the Department. 

 

JMT:  Please see attached Special Protection Area planset and SPA Design Report. 

 

2. Final sediment control concept plan approved by the Department. 

 

JMT: Please see attached Special Protection Area planset. 

 

3. Final BMP monitoring plan approved by the Department.  The final BMP monitoring plan 

must contain: 

 

i) Final narrative and numeric performance goals to use to monitor the effectiveness of the 

BMPs. 

 

ii) Documentation and basis for the numeric goals. 

 

iii) Final selection of BMPs chosen for the monitoring plans, including best management 

practice design characterization. 

 

iv) Final BMP monitoring protocol. 

 

v) Final methods for data collection, handling, analysis, and reports including monitoring 

frequencies, monitoring duration and season. 

 

vi) Schedule for implementing BMP monitoring and reporting requirements. 
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JMT: Please see attached SPA Design Report and JMT explanation of Section 9.A.6. 

 

4. Water quality certification and wetlands disturbance permits as required by state and 

federal agencies, or if not yet issued, progress reports acknowledged by state and federal 

agencies. 

 

JMT: Permit coverage under the Maryland General Permit NOI was applied for on 

2/27/2015.  The water quality certification will be received after the project receives DPS 

SWM and ESC approval. 

 

5. Other – Terms, conditions, and requirements as established in the approved preliminary water 

quality plan or in case of a preliminary water quality plan in conjunction with a development 

approval before the District Council; the terms, conditions, and requirements as required to be 

revised by the Planning Board or the Department to conform to the District Council action on 

the development plan, schematic plan, or diagrammatic plan. 

 

JMT: Please see attached Special Protection Area planset and SPA Design Report. 
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1. Introduction 
On behalf of the Montgomery County Department of Transportation, Johnson, Mirmiran & Thompson (JMT) has 

completed this Design Report submittal for the Special Protection Area of the Needwood Road Bike Path/Trail 

project site located in Montgomery County under CIP No. 501304. 
 

This report identifies all Environmental Site Design (ESD) opportunities, evaluates options and alternatives, and 

proposes best management practices to the Maximum Extent Practicable (MEP) to provide stormwater 

management for the Special Protection Area of the project site.  The stormwater management approach for the 

project is to provide stormwater management (SWM) using Environmental Site Design (ESD) to the MEP for all 

impervious surfaces within the Needwood Road Bike Path project Special Protection Area limits of disturbance.  

The intent of this design is that proposed facilities used to achieve the project objective are nonstructural and 

micro-scale practices as described in the Maryland Stormwater Design Manual, Chapter 5 and/or the standards, 

specifications and details as developed and approved by Montgomery County DPS.  The use of proprietary 

practices, alternative surfaces and/or methods other than nonstructural and micro-scale practices, such as 

Structural BMP’s as identified in Chapter 3 of the Maryland Stormwater Design Manual, is considered on a case 

by case basis as approved by the DPW Project Manager and DPS. 
 

The project is linear in nature as it is the widening and extension of existing sidewalk.  The project is bounded by 

roadway and natural features throughout its entire length.  All non-structural ESD and ESD micro-scale practices 

were considered for implementation on the project.  It was determined that the following practices were most 

suitable for the SPA portion of this project: bio-swale, rain garden, and non-rooftop runoff disconnection.  There 

are currently no existing stormwater management facilities within the project area. 
 

2. Scope of the Report 
 The scope of this report is as follows: 

• Determine the extent of the project area, which is defined as areas within the proposed Limits of 

Disturbance (LOD) 

• Determine hydrologic soil groups from the Natural Resources Conservation Service (NRCS) Web Soil 

Survey and Soil Boring Classifications 

• Determine the existing and proposed conditions within the project area 

• Determine SWM quality control requirements using the Montgomery County Department of Permitting 

Services, Water Resources Technical Policy #5 ‘Computation of Required ESD Volume’ 

• Identify locations where ESD BMP placement is practicable 

• Design ESD BMPs to the MEP 
 

3. Sources of Information 

• Site Investigation - September 17, 2014 

• Site Topographic Survey Information, performed by JMT, August 2014 

• Google Earth 

• ADC Maps 

• Montgomery County GIS Data 

• FEMA FIRMette Maps, Panel 215 

• Maryland Watershed Maps 

• Natural Resources Conservation Service (NRCS) Web Soil Survey 

• Soil Boring Classification, June 2015, and July 2015 

• Montgomery County DPS Water Resource Documents 

• 2000 Maryland Stormwater Design Manual, Volumes I & II and Supplement No. 1 

• Environmental Site Design (ESD) Process & Computations, MDE, July 2010 

• Report of Subsurface Exploration and Associated Geotechnical Evaluation (KIM Engineering) 
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4. Site/Project Description 
The full project scope includes the design elements; a widening/extension of an eight (8) foot wide shared-use 

path along the south side of Needwood Road for a distance of over 9,000 linear feet starting at the western most 

intersection the Deer Lake Road and Needwood Road to the connection with the ICC trail terminus near the ICC 

crossing (this includes extensive roadway work where Needwood Road crosses Needwood Lake), an extension of 

an eight (8) foot wide shared-use path along the south side of Needwood Road for a distance of less than 250 

linear feet starting at the eastern terminus of the ICC trail terminus to the proposed connection to the Alfred 

House-Needwood Road project sidewalk (Preliminary Plan Number 120120300), and the widening/extension of 

an eight (8) foot wide sidewalk along the eastern side of Muncaster Mill Road from the intersection of Needwood 

Road and Muncaster Mill Road to Colonel Zadok Magruder High School. 

 

The portion of the project along Muncaster Mill Road lies within the Upper Rock Creek Special 

Protection Area.  The analysis and design for the SPA portion of the project are the focus of the 

remainder of this report and the attached appendices and planset. 

 

Proposed work along Muncaster Mill Road includes the following items: signal modification, curb replacement, 

sidewalk widening and extension, and construction of stormwater management facilities. 

 

The Needwood Road Bike Path project is located in Rockville, Maryland. The entire project area is located within 

the Rock Creek watershed (02-14-02-06) of the Washington Metropolitan Area. The project does not fall within 

the Chesapeake Bay Critical Area designation and is not located in the 100-year or 500-year FEMA floodplain.  

The SPA portion of the project area consists of open space, roadway, and sidewalk.  The SPA project area is 

approximately 0.447 acres of which approximately 6.94-percent or 0.031 acres is impervious surface in existing 

conditions.  For proposed conditions, the SPA project area is unchanged, 0.447 acres, of which approximately 

28.40-percent or 0.127 acres is impervious.  Based on the existing and proposed conditions the required ESDv is 

671 cf with an overall target PE of 1.35”.  The impervious distribution for the project site is summarized in Table 

1 and the impervious responsibility is summarized in Table 2.  Please see Appendix VI for ESD requirement 

computations. 

 
Table 1: SPA Impervious Cover Summary Table 

 
Site Area 

(ac.) 

Imp. Area 

(ac.) 

% 

Imp. 

% 

Pervious 

Imp. Driveway 

(ac.) 

Imp. Roadway 

(ac.) 

Imp. Sidewalk 

(ac.) 

Existing 0.447 0.031 6.94 93.06 0.000 0.014 0.017 

Proposed 0.447 0.127  28.40 71.60 0.000 0.007 0.120 

 

Table 2: SPA Impervious Area Responsibility 

 Imp. Area (ac.) % County Owned % SHA Owned % Park Owned 

Existing 0.031 0.00% 0.000 ac 100.00% 0.031 ac 0.00% 0.000 ac 

Proposed 0.127 0.00% 0.000 ac 100.00% 0.127 ac 0.00% 0.000 ac 

 

The drainage pattern within the Special Protection Area limits of disturbance is generally sheetflow and shallow 

concentrated flow over open space and impervious area. There are very few designed channels that convey flow 

throughout the site. 

 

5. Soils Classification and Mapping 
NRCS mapping of the project area shows hydrologic soil groups B and D.  The B soils have moderate infiltration 

rates when thoroughly wet and the D soils typically have very low infiltration rates (higher runoff potential) when 

thoroughly wet.  Additional information on the NRCS mapping for the project area can be found in Appendix II. 
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Based on the NRCS soil mapping the project area is 0.00% A soils, 38.51% B soils, 0.00% C soils, and 61.49% 

D soils.  The ESD computations and BMP practices are based on the soil mapping. 

 

6. Geotechnical Testing Results for BMPs within SPA 
Soil borings and infiltration testing for SWM BMPs was performed by KIM Engineering in March 2015 and 

analysis of the borings was performed by KIM Engineering in April and July of 2015.  See Appendix III for SPA 

portion of Geotechnical Report. 

 
Table 3: SPA SWM Geotechnical Testing Results 

BMP 

Facility 

Boring 

Number 

USDA 

Classification 

Hydrologic 

Soil Group 

Bottom Elev. 

of BMP Media 

Bottom Elev. 

of Boring 

Groundwater 

Elevation 

Infiltration 

Rate 

RG #1 SWM-23 Sandy Loam A 429.25 423.00 No GW Found 2.4 in/hr 

 

7.  Existing SWM Facility Descriptions 
There are currently no existing stormwater management facilities within the project area.   

 

8.  Existing Conditions 

The Needwood Road Bike Path project is located along the east side of Muncaster Mill Road between the 

intersection of Muncaster Mill Road and Needwood Road and Colonel Zadok Magruder High School. Since the 

project area consists of less than 40% impervious area, the project is considered new development for the purpose 

of computing impervious area treatment requirements. All impervious area within the site limits, whether existing 

or proposed, will require 100% water quality treatment. This includes impervious area from sidewalk and 

roadway for the practices within the SPA.  In existing conditions, these impervious surfaces drain to open space 

areas, some of which are suitable for LID practices.  The following sections of the report discuss methodology 

and details each of the proposed treatment opportunities for the site. 

 

9. Erosion and Sediment Control 
The erosion and sediment control measures proposed for this project were designed to meet the Montgomery 

County and MD SHA E&S requirements.  The drainage patterns within the SPA are curbed storm drain and 

overland flow.  For disturbed areas along curblines curb inlet protection is proposed to treat any sediment laden 

runoff caused by the curb replacement and drainage installation.  For areas beyond the curbline the runoff flows 

away from the roadway at all locations within the SPA super silt fence is proposed as a perimeter control to treat 

any sediment laden water before it leaves the project site. 

 

10.  Proposed ESD BMPs 
For the Special Protection Area of the Needwood Road Bike Path project, three (3) stormwater management 

practices are proposed within the 0.447 acre limits of disturbance treating 0.127 acres of impervious.  A rain 

garden, bio-swale, and non-rooftop runoff disconnection are being proposed within the SPA limits of disturbance. 

 The table below provides a general breakdown of the ESD BMPs proposed for the SPA portion of the project.  

The table also defines which areas were not feasible for ESD practices and the reasons why.  The paragraphs 

following the table provide summaries of the individual proposed ESD practices.  Summary tables of all available 

data can be found in Appendices V-VII. ESD volume computations have been performed using the Montgomery 

County DPS Water Resources Technical Policy #5 as well as Maryland Stormwater Design Manual Chapter 5 

methodology for each BMP. 
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Table 4: ESD Applicability and Constraints 

Station Range 
Proposed ESD Practice Constraints limiting ESD BMPs 

From To 

400+50 403+60 Bio-Swale Limited R/W, Curbed Roadway 

403+60 405+75 Rain Garden Limited R/W, Curbed Roadway 

405+75 407+25 Non-Rooftop Runoff Disconnection Limited R/W, Utilities, Curbed Roadway 

407+25 408+50 None Llimited R/W, Large Tree, Curbed Roadway 

 

Sta. 400+50 to Sta. 407+50: 

Facility BS #1: Bio-Swale 

Proposed facility BS #1 is located along the east side of Muncaster Mill Road, ranging between stations 401+25 

to 403+50.  A three foot flat bottom swale with 3:1 side slopes will outfall to a proposed yard inlet which ties into 

the existing storm drain, the underdrain will be tied into this inlet.  The drainage area will be limited to sidewalk 

and swale.  The delineated drainage area to this facility is 0.10 acres, with 0.04 acres being impervious area from 

sidewalk.  This facility treats an ESDv of 381 cf. 

 

Facility RG #1: Rain Garden 

Proposed facility RG #1 is located along the east side of Muncaster Mill Road, ranging between stations 403+60 

to 404+30.  The delineated drainage area to this facility is 0.20 acres, with 0.12 acres being impervious area from 

adjacent roadway and sidewalks.  Existing runoff reaches this location thru a curb cut, in proposed conditions a 

backless inlet will maintain the existing drainage pattern.  The landscaping for this facility is an aesthetic amenity 

in a highly visible area.  The surface area of the proposed facility is 799 sf.  This facility treats an ESDv of 559 cf. 

 

Facility RD #1: Non-Rooftop Runoff Disconnect 

Proposed facility RD #1 is located along the east side of Muncaster Mill Road, ranging between stations 405+75 

to 407+25.  The proposed sidewalk runoff will sheetflow to managed turfgrass.  The turfgrass area has an 

electronic sign and is enclosed with curbed parking lot therefore an at-grade, non-channelized BMP, is the ideal 

facility type.  This facility treats an ESDv of 75 cf. 
 

Table 5: Stormwater Management Treatment for Water Quality Utilizing ESD 

BMP Impervious Area (sf) Treated ESDv (cf) 

BS #1 1,707 381 

RG #1 5,371 559 

RD #1 941 75 

Total (cf) 1,015 

Required (cf) 671 

Net ESDv Treated (cf) 344 

 

11. Conclusion 
The proposed facilities detailed in this report offer a practicable and minimally impactful design approach toward 

meeting Montgomery County’s Department of Permitting Services (DPS) requirement to treat impervious surface 

areas within the Needwood Road Bike Path project Special Protection Area limits of disturbance. 

 

In total, 3 SWM facilities have been proposed for the Special Protection Area of the Needwood Road Bike Path 

project. The facilities consist of a bio-swale, rain garden, and non-rooftop runoff disconnection. The proposed 

facilities offer 1,015 cf of ESDv treatment to the MEP.  These proposed stormwater management best 

management practices meet the stormwater management requirements for this project. 
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Photo 1: RG #1, Looking South 

 

 
Photo 2: RD #1, Looking South 



























































Needwood Road Bike Path SPA Design

From To

400+50 403+60 Bio-Swale X

Limited R/W  and flat slope eliminates linear BMPs with 

deep underdrain systems, flat slopes encourage 

disconnection BMPs

403+60 405+75 Rain Garden X X

Limited R/W  and flat slope eliminates linear BMPs with 

deep underdrain systems, existing point source from 

Muncaster Mill Rd encourages some form of treatment

405+75 407+25 Non-Rooftop Runoff Disconnection X X X

School parking lot (curbed) eliminates BMPs with 

channelized outfalls, existing electronic sign encourages at-

grade facilities

407+25 408+50 None X X X
Large tree (roots) eliminates any BMP requiring grading, 

disconnection at this location would require grading

Site Information and Constraints Summary Table

Utility
Golf Course 

Features

Outside 

Project Limits
Comments

Station Range
Site Constraints

Applicable ESD Practice
Steep 

Longitudinal 

Slope

Steep Side 

Slope

Limited 

R/W

Wooded 

Areas / 

Trees

Major 

Waterway
D Soils





Site Data: Project:

County: Montgomery

By: DLA Date: 9/9/2015

Checked: SAM Date: 9/9/2015

Sq.Ft. Acres Sq.Ft. Acres

Site Area: 19489 0.447 19489 0.447

Imp Area: 1352 0.031 5535 0.127

Imp %:
Note: Pervious sidewalk area is excluded from impervious area.

Design Methodology:

- 2000 Maryland Stormwater Design Manual Volumes I & II

Chapter 5.0 - Environmental Site Design

- Environmental Site Design (ESD) Process & Computations, July 2010

Determine Pre-Developed Conditions:

Soil Conditions

HSG RCN Area (sf) Area (ac) Percent

A 38 0 0.000 0.00

B 55 7506 0.172 38.51

C 70 0 0.000 0.00

D 77 11983 0.275 61.49

Composite RCN for "Woods in Good Condition":

RCNWOODS =

RCNWOODS = 68.53

Say 69

Determine Target PE:

Proposed Imp% = 28.40

Note: Round up proposed impervious percentage when determining PE values.

PE (inches)= A: 1.6

B: 1.6

C: 1.6

D: 1.2

Composite PE =

Composite PE = 1.354 inches

Say 1.35 inches

Needwood Road Bike Path Project - SPA

Existing Proposed

6.94 28.40

( 38 * 0.000  +  55 * 0.172  +  70 * 0.000  +  77 * 0.275 )

0.447

Values taken from Table 5.3 of MDE Manual

( 1.6 * 0.000  +  1.6 * 0.172  +  1.6 * 0.000  +  1.2 * 0.275 )

0.447



Compute QE: (Run-off Depth to size ESD Practices)

QE = PE x Rv I = 28.40 %

PE = 1.35 inches

Rv = 0.3056

Say 0.306

QE = 0.413 inches

Compute Required ESDv:

ESDv = PE x Rv x A

12

ESDv =

ESDv = 671  cf

Determine Stormwater Management Requirement After Using ESDv:

ESD Treatment Provided: 1015 cf

PE Treated: ESDv = PE x Rv x A

12

PE = ESDv x 12

Rv x A

PE =

PE = 2.042 inches

Say 2.04 inches

Calculate Reduced RCN:

Reduced RCN for treated PE

HSG RCN* Area (sf) Area (ac) Percent

A 0 0.000 0.00

B 7506 0.172 38.51

C 0 0.000 0.00

D 11983 0.275 61.49

RCN* =

RCN* = 0.00

Say 0

12

1015 cf   x   12

0.306  x  19489 sf

Notes: Computed PE should be rounded down when selecting RCN*.  If the treated PE is less than 1" use the RCN* 

value for 1".

( 0 * 0.000  +  0 * 0.172  +  0 * 0.000  +  0 * 0.275 )

0.447

1.35 in  *  0.306  *  19489 sf

0.05 + (0.009)(I) =



Needwood Road Bike Path SPA Design

Facility # Facility Type Road
Drainage Area 

(sf)

Impervious 

Area (sf)

% County 

Owned

% MNCPPC 

Owned

% SHA 

Owned

Water Quality Treatment 

Provided (cf)

Property 

Ownership

BS #1 Bio-Swale Muncaster Mill Road 4413 1707 0% 0% 100% 381 SHA

RG #1 Rain Garden Muncaster Mill Road 8819 5371 0% 0% 100% 559 SHA

RD #1 Non-Rooftop Runoff Disconnection Muncaster Mill Road N/A 941 0% 0% 100% 75 SHA

Stormwater Management Computations Summary Table





Bio-Swale #1 Rain Garden #1

Drainage Area = 4413 sf Drainage Area = 8819 sf

Imp. Area = 1707 sf Imp. Area = 5371 sf

Imp % 38.68% Imp % 60.90%

ESDv(max) = (PE)(Rv)(A) ESDv(max) = (PE)(Rv)(A)

12 12

Rv = 0.05 + 0.009 x I Rv = 0.05 + 0.009 x I

Rv = 0.398 Rv = 0.598

ESDv(max) = (2.6")(0.398)(4413 sf) ESDv(max) = (2.6")(0.598)(8819 sf)

12 12

ESDv(max) = 381 cf ESDv(max) = 1143 cf

ESDv(min) = (PE)(Rv)(A) ESDv(min) = (PE)(Rv)(A)

12 12

ESDv(min) = (1.0")(0.398)(4413 sf) ESDv(min) = (1.0")(0.598)(8819 sf)

12 12

ESDv(min) = 146 cf ESDv(min) = 440 cf

ESDv = 0.4 x ( L x W x 3.5 ) ESDv = ( S.A. x Depth ) + 0.4 x ( S.A. x 1 )

ESDv = 0.4 x (3 x 110 x 3.5 ) ESDv = ( 799 x 0.5 ) + 0.4 x ( 799 x 1 )

ESDv = 381 cf ESDv = 559 cf



Design Firm: Project# 13-0605-001

Date 10/6/2014

Designer: KMO

Checked DLA

Practice # RD #2

HSG Rating: B

(Rooftop) Impervious Area: 941 sf Overall Site Target PE: 1.00 inches

1. Determine Surface Area of Practice:

A.   Proposed Surface Area:
Proposed Surface Area (AF): 941 sq ft

2. Compute Volume Requirements for Proposed Surface Area

A. Compute PE Value (Equation 5.2)

PE = 1.00 inches Pe based on flow path ratio; to be confirmed.

B. Compute QE Value

        QE = PE x Rv; where:         PE = 1.00 in   Rv = 0.05 + (0.009)(I)          Rv = 0.950

        QE  Provided= 0.95 inches

        QE  Required= 0.95 inches

C. Compute Required ESDV:

ESDv = Required ESD Volume Based on DA and AF of This Practice

  (QE)(A)    where A is the drainage area (in acres)

12 in/ft

ESDv Provided= 0.0017 ac/ft 74.5 cu ft

ESDv Required= 0.0017 ac/ft 74.5 cu ft

WQv Provided= 0.0017 ac/ft 74.5 cu ft

WQv Required= 0.0017 ac/ft 74.5 cu ft

ESDv =

Maryland Environmental Site Design Calculations

JMT Engineering

Non-Rooftop Disconnect

Project: Needwood Road Bike Path

Drainage Area Data

ESD TOOLS
www.MdESD.com

Open Source Stormwater Design Tools v 1.0


















