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The excavator must notify all public utility companies with underground facilities in the
area of proposed excavation and have those facilities located by the utility companies
prior to commencing excavation. The excavator is responsible for compliance with
requirements of Chapter 36A of the Montgomery County Code.
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4. Setbacks

Micro-Bioretention practices shall be located at least 30 feet from water supply wells and 25 feet from septic
systems. Practices should be located down gradient and setback at least 10 feet from building foundations.
Micro-Bioretention variants (e.g., planter boxes) that must be located within 10 ft of building foundations must
include an impermeable liner and shall not be a structural component of the building. Structural design of
concrete planter box enclosures is required.

| C. Specifications and Details ]

1. Sizing

The facility shall be sized to capture and store 100% of the target treatment volume. A minimum ot " and
maximum of 12" of surface ponding must be provided above the filter media. The surface area (A) of a Micro-
Bioretention practice shall be at least 2% of the contributing drainage area. Planting media shall be between
24 and 48 inches deep. The total storage provided in the facility shall be computed as the storage provided in
the temporary ponding area and the storage provided in the planting media and sand layers. Computations
shall account for the porosity (n = 0.40) of the planting media and sand. Storage provided in excess of that
required to treat the runoff for the 1 year, 24-hour design storm shall not be counted towards the total ESDv
provided.

See “Enhanced Filter” design guidelines if additional storage is proposed below the underdrain pipe.

To the extent possible, facilities should have irregular outlines to blend naturally into the environment.
Rectangular is not natural.

2. Inflow Design Criteria

Runoff shall enter the Micro-Bioretention facility in a non-erosive manner (less than 2 fps). Inflow may be
through depressed curbs with wheel stops, curb cuts, level spreaders, bubblers, or conveyed directly using
downspouts, covered drains, catch basins, over grass, or other acceptable conveyance methods. Particular
care must be taken to prevent erosion of the surface mulch layer.

w

. Overflow Design Criteria

If an internal overflow device is needed, a yard inlet or dome cap inlet may be used. Dome inlet caps may be
stacked on top of clean-outs to serve as the overflow devices. When this method is used, the overflow invert
of the domed cap must be set at the design storage level. Overflow devices cannot feed into perforated pipe
sections.

A safe non-erosive outlet below the outfall must be provided. Safe conveyance of the developed 10-year
storm through the facility must be demonstrated.

=

. Underdrain Pipe

The underdrain pipe consists of 6-inch diameter schedule 40 or stronger perforated PVC pipe at 0.00% slope.
The underdrain pipe will be placed within the gravel layer. A minimum of three inches of gravel must be
placed under the pipe, with a minimum of 6 inches of gravel over the pipe. Perforations must be 3/8 inch in
diameter and must be located 4 inches on center, every 90 degrees around the pipe. Perforated pipe must
begin at least 12" inside the filter media. If this cannot be achieved, then sides of the filter media must be lined
with filter fabric. Filter fabric must not be wrapped around the underdrain pipe. An acceptable alternative to
perforated pipe is 6" diameter schedule 40 slotted PVC pipe with 0.125 inch slots. Slots shall be 0.125 inches
wide and a minimum of 1.9 inches in length, with a minimum of 4 slots per row and 4 rows per linear foot of
pine.

Access for cleaning all underdrain piping is needed. Watertight clean-outs for each pipe shall be level with the
top of the mulch. All cleanouts shall have a removable waterproof cap. Cleanouts must be capped
immediately after the filter medium is in place.

The required number of perforated underdrain pipes is proportional to the surface area of the Micro-
Bioretention facility. The length of perforated pipe shall be 0.05 times the surface area of the facility, rounded
to the nearest fool. In no case shall less than 2 fi. of perforated pipe be provided.

5. Gravel Bed

The gravel layer surrounding the underdrain pipe(s) must meet MSHA size #7 (Table 901A), and must
provide a minimum of 6 inches cover over the pipe(s), and minimum 3 inches under the pipe. No geotextile or
filter fabric is allowed to be placed horizontally anywhere within the filter media. The gravel must be clean
and must be stored and installed in such a manner that it does not become contaminated with sediment
before or after installation.

6. Sand Bed

A minimum 6-inch fine aggregate sand layer shall be provided below the planting medium. ASTM C33 or
AASHTQO M6 Fine Aggregate Concrete Sand is required per Montgomery County sand specifications.

7. Planting Medium

The planting medium shall be 24"-48" thick and shall consist of 1/3 perlite or Solite, 1/3 compost and 1/3
topsoil. The perlite shall be coarse grade horticultural perlite. The compost shall be high grade compost free
of stones and partially composted woody material. The topsoil component shall meet the following criteria:
contain no more than 10% clay, 10-25% silt and 60-75% sand and be free of stones, stumps, roots or other
similar objects larger than 2 inches.

The first layer of the planting medium shall be lightly tilled to mix it into the 6-inch sand layer, so as not to
create a definitive boundary. The planting bed shall be flooded after placement. Any setflement that occurs
shall be filled back to the design elevation.

8. Mulch

The mulch layer is an important part of the Micro-Bioretention device. Much of the pollutant removal capacity
of the Micro-Bioretention system is within the mulch layer. The surface mulch layer will consist of standard
double shredded aged hardwood mulch. The mulch sheuld be applied uniformly to a depth of 3 inches. Yearly
replenishing may be necessary. Pine bark is not acceptable.

9. Plant Materials

Plants, through their pollutant uptake and evapo-transpiration of stormwater runoff, play a key role in the
overall effectiveness of the Micro-Bioretention device. Both the number and type of tree and shrub plantings
for the system may vary, especially where aesthetics or other considerations are critical to site development.
While native plants are encouraged, they are not always appropriate in all situations. While no hard planting
rule exists, the plants should be a mix of trees, shrubs and herbaceous materials. However, there should be 2
to 3 shrubs planted per tree and herbaceous plantings shall make up 40% of the total number of plants. Trees
shall be a minimum of 1 Yz in. caliper, shrubs shall be minimum 2 gal. size and herbaceous plants shall be a
minimum 1 gal size. Mature plant canopy should cover 85% of the Micro-Bioretention device. Alternative
planting schemes, including use of grasses, may be considered in some situations, so long as the planting
plan is designed by a Registered Landscape Architect registered in the State of Maryland, however lawn
grasses are not appropriate for these facilities. All plantings shall be in accordance with the Montgomery
County landscape guidelines. All landscape plans must be sealed by a registered landscape architect. Since
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INTRODUCTION

The project area, located within the City of Gaithersburg, is a redevelopment of the site to remove two (2)
existing concrete buildings as well as surrounding surface parking lot within the property and construct mixed-
use (commercial/Residential/Employment) redevelopment and infrastructure. The property is bounded to the
north by Lakeforest Boulevard, to the south by an existing commercial development, to the east by Russell

Avenue and to the west by Frederick Avenue. The existing land use is commercial buildings and parking lots.

Per the Natural Resources Inventory and site investigations, no rare, threatened, or endangered species were

observed on the site. There are no historical elements associated with the property nor forests.

This Stormwater Management Plan has been prepared to comply with the requirements of the 2000 MDE SWM
Manual, the July 2010 Environmental Site Design Process and Computations Supplement, and the October 2010
Environmental Site Design Redevelopment Examples. The existing phase of this site is approximately 85%
impervious and therefore we will follow MDE guidelines for Redevelopments. In conformance with
Redevelopment projects requirements, the proposed development will provide water quality management by
treatment of 50% of the existing impervious area within the project limit of disturbance and also stormwater
quantity management for any net increase in impervious areas, in accordance with new development criteria.
Stormwater quality and quantity management for this project will be achieved through the construction of three

(3) planter box micro-bioretention units and seven (7) roadside bioretention facilities.



HYDROLOGY NARRATIVE

The current site, through storm drain structures and piping on the property, drains and discharges to the existing

storm drain system, running along Lakeforest Boulevard and Russell Avenue.

According to the Montgomery County Soil Survey, the soil on the site is classified as ‘D’ type soils. The
locations of the soil boundaries are shown on the NRCS Soil Survey map (refer to Appendix A). There are no
wetlands or streams on the project site. The site contributes to Whetstone Run which eventually flows to Seneca

Creek and the Potomac River.

The project will be completed in two phases and SWM requirements will be met in both phases.

The entire proposed disturbed area for this phase of the project is 4.95 acres which includes 3.64 acres of
proposed impervious areas within the property boundary. The existing site currently has 3.51 acres of impervious
cover and meets the redevelopment criteria (Existing Imperviousness I > 40%). Per MDE and City of
Gaithersburg regulations, for redevelopment projects, the site must reduce or treat the existing site impervious
area by 50% and any increase must be treated as new development. Per this definition, the site is proposing to
treat 50% (1.76 acres) of the existing impervious areas per the redevelopment criteria and capture, store, and
treat 100% of the net impervious area increase of 0.13 acre (3.64ac-3.51ac) as new development. The treatment
of 50% of the existing impervious area for water quality yields a requirement of 6,053 cf. Based on the
imperviousness of the entire site under proposed conditions (I=88%), Pe of 1.8” has been determined (See
appendix B for target Pe calculations). The required ESDv for the 0.13 acres of net increase in impervious areas,
based on the Pe=1.8, computes to an additional 816 cf for a total ESDv requirement of 6869 cf for the entire site
(See appendix B - Phase 2 ESDv Summary). Based on this stormwater management plan, the proposed SWM

facilities will provide full treatment of 7,511 cf of stormwater.



ENVIRONMENTAL SITE DESIGN MEASURES

Maryland Regulations attempt to preserve the predevelopment characteristics of a project site with
environmental site design, ESD, to the maximum extent practicable (MEP). There are several factors to
consider for the design and implementation of ESD facilities, including horizontal limitations of the site,
location of existing utilities and structures, topography of the site, and existing easements. The development
of 101 Lakeforest Boulevard property proposes the use of typical and planter box micro bio-retention units

as ESD facilities.

Micro Bio-Retention

Structural micro-bioretention facilities retain and treat stormwater runoff by filtering the runoff through
sand, soil, and organic matter media, before releasing it into the adjacent storm drain system via a perforated
underdrain pipe. Per Chapter 5 of the MDE Stormwater Design Manual, each facility shall not have more
than 20,000 square feet of drainage and must treat the first inch of runoff at a minimum. Furthermore, large
storm events will bypass into the storm drain system via a riser located within the footprint of the facility.
The facilities, MBF #1, #2 and #3 as well as seven (7) roadside MBFs along promenade way (shown on
plans) are proposed to be in conformance with Montgomery County DPS guidelines and details (See
Appendix C). The final plumbing and roof drain layout to planter box MBFs will be provided during final
engineering design. Proposed Grading of along promenade way conveys stormwater flow into the seven (7)
roadside Micro-bioretention facilities. See plans for drainage areas to each one of the MBFs. Computations

for each one of the MBFs can be found in Appendix B.



Green Roof

Green roof was evaluated but due to the expected type of construction and mechanical requirements, we
don’t expect there will be a significant and contiguous space for it. Due to space constraints on the site,
Micro-bioretention facility #3 will be located in the courtyard. The remained of the courtyard areas have

been identified on the plans and are expected to be utilized and programmed for amenity areas.

Permeable Pavements

Due the soil type ‘D’ in this area, permeable pavement is not feasible and therefor has not been proposed for

this site.

Submerged Gravel Wetland

This practice is impractical due to the site conditions required for a wetland.
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NRCS SOIL SURVEY MAP

399

SOIL TYPE 400 - 'D' SOIL GROUP
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Project Name: Lakeforest Gateway

Project No.: VM50089C

Date: July 9, 2024

Computed By:
Checked By:

JAE

PHASE 1 PROJECT SITE INFORMATION SUMMARY

Total Site Area (LOD) - (PHASE 1)

Development Area within property boundary (Study Area)
Existing Impervious Area within Development Area
Proposed Impervious Area within Development Area

50% Existing Impervious Area

215,689 |sq. ft
179,582 |sq. ft
152,921 |sq. ft
158,644 |sq. ft
76,461 sq. ft

4.95

acres

4.12

acres

3.51

acres

3.64

acres

1.76

acres
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Project Name: Lakforest Gateway Computed: JAE
Project No.: VM50089C Checked:

EXISTING SITE - IMPERVIOUS COMPUTATION
Total Area 179,582 sq. ft 4.12 acres INPUT
Impervious Area 152,921 sq. ft 3.51 acres OUTPUT]
Green Area 26,661 sq. ft 0.61 acres
| (percent impervious cover) percent * Site is Considered Redevelopment

PROPOSED SITE - IMPERVIOUS COMPUTATION

Total Area 179,582 sq. ft 4.12 acres
Impervious Area 158,644 sq. ft 3.64 acres
Green Area 20,938 sq. ft 0.48 acres
ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:
| (percent impervious cover) percent
Required Rainfall Target (Pg) Information

Required Pg per ESDv Criteria ("D" Soils) = 1.80 inches

v
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Project Name: Lakeforest Gateway Computed By:|AD

Project No.: VM50089C Checked By:|JRS

Date: July 7, 2023

REQUIRED STORMWATER MANAGEMENT VOLUMES - PHASE 1 DEVELOPMENT

EXISTING SITE IMPERVIOUS TREATMENT

Existing Impervious Area 152,921 |sq. ft | 3.51 acres INPUT
50% Impervious Area 76,461 sq. ft | 1.76 acres OUTPUT

ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:
| (percent impervious cover) 100 percent Soil Hydrologic Group: | D |
Rv = (0.05 + (0.009 * (1)) 0.9500

Rainfall Target (Pg) Determination per Table 5.2, MDE SWM Manual

WQv Criteria = inches

WQv = (Pe xRv x A) /12 0.13896  acre-ft Section 5.5.2 of MD SWM Design Manual (Page 5.18)

cubic-feet = WQv * 43560 ft¥/acre [ 6,053 Jlcubic feet

NEW SITE IMPERVIOUS TREATMENT

Total Phase 1 Development site 179,582 | 4.12 acres

Proposed Impervious Area 158,644 |sq. ft | 3.64 acres

Increased Impervious Area 5,723 sq. ft || 0.13 acres

ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

| (percent impervious cover) 100 percent Soil Hydrologic Group: | D |
Rv = (0.05 + (0.009 * (I))) 0.9500

Rainfall Target (Pg) Determination per Table 5.2, MDE SWM Manual

ESDv Criteria = inches  Table 5.3 of MD SWM Design Manual (Page 5.22)

ESDv =(Pz: xRvx A)/12 0.51898  acre-ft Section 5.5.2 of MD SWM Design Manual (Page 5.18)
cubic-feet = WQv * 43560 ft*/acre cubic feet (Full ESDv for new Impervious)
ESDv SUMMARY - Redevelopment
Total Required ESDv: 6,869 [Ict
Total ESDv Provided: 7,516 [icf
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PHASE 1 ESD COMPUTATIONS




ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

Project Name: Lakeforest Gateway Computed By:|AD
Project No.: VM50089C Checked By:|JRS
Date: July 7, 2023
MICRO BIO-RETENTION #1 (Mﬁ: #1)
Total Area 6,400 |[sq.ft 0.15 |lacres | INPUT
Impervious Area 6,400 |[sq.ft | 0.15 |[facres
Green Area 0 sq. ft 0 00 |acres || OUTPUT

| (percent impervious cover) | 100 percent
Rv = (0.05 + (0.009 * (I))) | 0.95
Required Rainfall Target (Pg) Information

| 1.00 inches

Required Pg per ESDv Criteria =
ESDv = (Pe x Rvx A) /12

ESDv required=| 517 cubic feet

Maximum Amount of Runoff that can be captured by facility(VOLyax):

450 ([cubic-feet of Volume Provided Above Filter

Vge = V.R. X Dgp X Agg = | 810 [lcubic-feet of Volume Provided Below Filter
Where Vg is the volume within the Bio-Filter; V.R. is the void ratio; Dgf is the filter depth; Agr is the filter footprint area

Der=[ 45 |feet Total Storage Provided by Bio-Filter

Total provided P per ESDv Criteria =| 24 inches

| 0.01188 |lacre-ft Section 5.2.2 of MD SWM Design Manual (Page 5.18)

VOLyax =(2.6 x Rvx A)/12 CubiC feet Section 5.2.2 of MD SWM Design Manual (Page 5.18)

Storage above the surface of the biofilter and Footprint Size

ELEV AREA  AREA H VOL  TOTVOL TOTVOL TOTVOL
FT SQFT saQFT FT CUFT CUFT AC-FT CUYD
0.00 [ 450 |

450.0 1.00
1.00 | 450 | 450 450.00] 0.01033  16.7

Underdrain Pipe Design Criteria:

more lines of underdrain, underdrain shall be a minimum of 5 feet apart measured from centerline of each.

Required Linear Feet 23
Provided Linear Feet 23

Surface Area Design Criteria

Provide a minimum amount of underdrain (in linear feet) equal to or greater than 5% of footprint size. If two or

The surface area of micro-bioretention practices shall be at least 2% of the contributing drainage area.

Required Biofilter Footprint 128
Provided Biofilter Footprint 450

Z:\50000-50500\50089\_DOCUMENTS\50089C\ENGINEERING\SEC & SWM\CSWM\SDP Stormwater Comps.xls

7/9/2024



Project Name: Lakeforest Gateway Computed By:[AD
Project No.: VM50089C Checked By:|JRS
Date: July 7, 2023

MICRO BIO-RETENTION #2 (MBF #2)
Total Area 16,000 |sq. ft 0.37 ||acres | INPUT

Impervious Area 16,000 |sq. ft 0.37 |acres

Green Area 0 sq. ft 0.00 |acres || OUTPUT

ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

| (percent impervious cover) 100 |percent
Rv = (0.05 + (0.009 * (1))) 0.95 |

Required Rainfall Target (Pg) Information

Required Pg per ESDv Criteria = 1.00 ||inches
ESDv = (P x Rv x A) / 12|| 0.02929 |acre-ft Section 5.2.2 of MD SWM Design Manual (Page 5.18)
ESDv required={| 1276 |cubic feet

Maximum Amount of Runoff that can be captured by facility(VOLyax):
VOLyax = (2.6 x Rv x A) / 12 3317 |cubic feet Section 5.2.2 of MD SWM Design Manual (Page 5.18)

1110 |lcubic-feet of Volume Provided Above Filter

Vgr = V.R. x Dgg x Agg = 1998 [lcubic-feet of Volume Provided Below Filter
Where Vg is the volume within the Bio-Filter; V.R. is the void ratio; Dg is the filter depth; Agg is the filter footprint area

Der=[ 45 |feet Total Storage Provided by Bio-Filter

Total provided P per ESDv Criteria=|| 2.44 [linches
Storage above the surface of the biofilter and Footprint Size

i

1

ELEV AREA AREA H VOL TOTVOL TOTVOL TOT VOL
FT SQFT sQFT FT CUFT CUFT AC-FT CUYD
0.00 [ 1,110 |

1110.0 1.00
1.00 [ 1,110 | 1110[[ 1110.00]| 0.02548  41.1

Underdrain Pipe Design Criteria:
Provide a minimum amount of underdrain (in linear feet) equal to or greater than 5% of footprint size. If two or
more lines of underdrain, underdrain shall be a minimum of 5 feet apart measured from centerline of each.

Required Linear Feet 56
Provided Linear Feet 10

Surface Area Design Criteria
The surface area of micro-bioretention practices shall be at least 2% of the contributing drainage area.

Required Biofilter Footprint 320
Provided Biofilter Footprint 1,110
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Project Name: Lakeforest Gateway Computed By:[AD
Project No.: VM50089C Checked By:|JRS
Date: July 7, 2023

MICRO BIO-RETENTION #3 (MBF #3)

Total Area 8,000 |[sq.ft 0.18 ||acres | INPUT

Impervious Area 8,000 |[sq.ft 0.18 |acres

Green Area 0 sq. ft 0.00 |acres || OUTPUT

ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

| (percent impervious cover) 100 |percent
Rv = (0.05 + (0.009 * (1))) 0.95 |

Required Rainfall Target (Pg) Information

Required Pg per ESDv Criteria = 1.00 ||inches
ESDv = (P x Rv x A) / 12|| 0.01425 |acre-ft Section 5.2.2 of MD SWM Design Manual (Page 5.18)
ESDv required= 621 |cubic feet

Maximum Amount of Runoff that can be captured by facility(VOLyax):
VOLyax = (2.6 x Rvx A)/12

cubic feet Section 5.2.2 of MD SWM Design Manual (Page 5.18)

742 |cubic-feet of Volume Provided Above Filter

Vgr = V.R. x Dgg x Agg = 742 |[cubic-feet of Volume Provided Below Filter
Where Vg is the volume within the Bio-Filter; V.R. is the void ratio; Dg is the filter depth; Age is the filter footprint area

Der=[ 25 |feet [7484 JTotal Storage Provided by Bio-Filter
Total provided P per ESDv Criteria=|| 2.39 ||inches

Storage above the surface of the biofilter and Footprint Size

ELEV AREA AREA H VOL TOTVOL TOTVOL TOTVOL
FT SQFT sQFT FT CUFT CUFT AC-FT CUYD
0.00 | 742 |

742.0 1.00
1.00 [ 742 | 742 742.00] 0.01703  27.5

Underdrain Pipe Design Criteria:
Provide a minimum amount of underdrain (in linear feet) equal to or greater than 5% of footprint size. If two or
more lines of underdrain, underdrain shall be a minimum of 5 feet apart measured from centerline of each.

Required Linear Feet 37
Provided Linear Feet 10

Surface Area Design Criteria
The surface area of micro-bioretention practices shall be at least 2% of the contributing drainage area.

Required Biofilter Footprint 160
Provided Biofilter Footprint 742

Z:\50000-50500\50089\_DOCUMENTS\50089C\ENGINEERING\SEC & SWM\CSWM\SDP Stormwater Comps.xls 7/9/2024



Project Name: Lakeforest Gateway Computed By:[AD
Project No.: VM50089C Checked By:|JRS
Date: July 7, 2023

MICRO BIO-RETENTION #4 (Single Roadside)

Total Area 1,311  |sq. ft 0.03 ||acres | INPUT
Impervious Area 1,134 |sq. ft 0.03 |acres

Green Area 177 sq. ft 0.00 |acres || OUTPUT
ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

| (percent impervious cover) 86 |percent

Rv = (0.05 + (0.009 * (1))) 0.82 ||

Required Rainfall Target (Pg) Information

Required Pg per ESDv Criteria = 1.00 ||inches
ESDv = (P x Rv x A) / 12|| 0.00206 |acre-ft Section 5.2.2 of MD SWM Design Manual (Page 5.18)
90 ||

ESDv required= cubic feet

Maximum Amount of Runoff that can be captured by facility(VOLyax):
VOLyax = (2.6 x Rvx A)/12 @cubic feet Section 5.2.2 of MD SWM Design Manual (Page 5.18)

87 |cubic-feet of Volume Provided Above Filter

Vgr = V.R. x Dgg x Ag; = 156.6 |cubic-feet of Volume Provided Below Filter
Where Vg is the volume within the Bio-Filter; V.R. is the void ratio; Dg is the filter depth; Agg is the filter footprint area

Der=[ 45 |feet Total Storage Provided by Bio-Filter

if;

Total provided Pg per ESDv Criteria = 2.6 inches
Storage above the surface of the biofilter and Footprint Size
ELEV AREA AREA H VOL TOTVOL TOTVOL TOT VOL
FT SQFT sQFT FT CUFT CUFT AC-FT CUYD
0.00 [ 87 |
87.0 1.00
1.00 [ 87 | 87 87.00] 0.00200 3.2
Number of Roadside Bios 7
MBF Areas 609 SQFT
Total SWM Provided 1631 CUFT
Total DA 9177 SQFT
Total imp. DA 7938 SQ FT
7938
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Project Name: Lakeforest Gateway Computed By:[AD
Project No.: VM50089C Checked By:|JRS
Date: July 7, 2023

MICRO BIO-RETENTION #5 (Single Roadside)

ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

Total Area 1,332 |sq. ft 0.03 ||acres | INPUT
Impervious Area 1,155 |sq. ft 0.03 |acres
Green Area 177 sq. ft 0.00 |acres || OUTPUT

H

| (percent impervious cover) 87 |percent
Rv = (0.05 + (0.009 * (1))) 0.83
Required Rainfall Target (Pg) Information

Required Pg per ESDv Criteria = 1.00 ||inches

ESDv required= cubic feet

Maximum Amount of Runoff that can be captured by facility(VOLyax):
VOLyax = (2.6 x Rvx A)/12

87 cubic-feet of Volume Provided Above Filter

Vgr = V.R. x Dgg x Agg = 156.6 |cubic-feet of Volume Provided Below Filter
Where Vg is the volume within the Bio-Filter; V.R. is the void ratio; Dg is the filter depth; Agg is the filter footprint area

Der=[ 45 |feet Total Storage Provided by Bio-Filter

e

il

ESDv = (P x Rv x A) / 12|| 0.00208 |acre-ft Section 5.2.2 of MD SWM Design Manual (Page 5.18)
91 ||

cubic feet Section 5.2.2 of MD SWM Design Manual (Page 5.18)

Total provided Pg per ESDv Criteria = 2.6 inches
Storage above the surface of the biofilter and Footprint Size
ELEV AREA AREA H VOL TOTVOL TOTVOL TOT VOL
FT SQFT sQFT FT CUFT CUFT AC-FT CUYD
0.00 [ 87 |
87.0 1.00
1.00 [ 87 | 87 87.00] 0.00200 3.2
Number of Roadside Bios 7
MBF Areas 609 SQFT
Total SWM Provided 1652 CUFT

Total DA 9324 SQFT
Total imp. DA 8085 SQ FT
8085
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Project Name: Lakeforest Gateway Computed By:[AD
Project No.: VM50089C Checked By:|JRS
Date: July 7, 2023

MICRO BIO-RETENTION #6 (Single Roadside)

ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

Total Area 1,326 |sq. ft 0.03 ||acres | INPUT
Impervious Area 1,149 |sq. ft 0.03 |acres
Green Area 177 sq. ft 0.00 |acres || OUTPUT

H

| (percent impervious cover) 87 |percent
Rv = (0.05 + (0.009 * (1))) 0.83
Required Rainfall Target (Pg) Information

Required Pg per ESDv Criteria = 1.00 ||inches

ESDv required= cubic feet

Maximum Amount of Runoff that can be captured by facility(VOLyax):
VOLyax = (2.6 x Rvx A)/12

87 cubic-feet of Volume Provided Above Filter

Vgr = V.R. x Dgg x Agg = 156.6 |cubic-feet of Volume Provided Below Filter
Where Vg is the volume within the Bio-Filter; V.R. is the void ratio; Dg is the filter depth; Agg is the filter footprint area

Der=[ 45 |feet Total Storage Provided by Bio-Filter

e

il

ESDv = (P x Rv x A) / 12|| 0.00208 |acre-ft Section 5.2.2 of MD SWM Design Manual (Page 5.18)
91 ||

cubic feet Section 5.2.2 of MD SWM Design Manual (Page 5.18)

Total provided Pg per ESDv Criteria = 2.6 inches
Storage above the surface of the biofilter and Footprint Size
ELEV AREA AREA H VOL TOTVOL TOTVOL TOT VOL
FT SQFT sQFT FT CUFT CUFT AC-FT CUYD
0.00 [ 87 |
87.0 1.00
1.00 [ 87 | 87 87.00] 0.00200 3.2
Number of Roadside Bios 7
MBF Areas 609 SQFT
Total SWM Provided 1652 CUFT

Total DA 9282 SQFT
Total imp. DA 8043 SQFT
8043
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Project Name: Lakeforest Gateway Computed By:[AD
Project No.: VM50089C Checked By:|JRS
Date: July 7, 2023

MICRO BIO-RETENTION #7 (Single Roadside)

ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

Total Area 1,333 |sq. ft 0.03 ||acres | INPUT
Impervious Area 1,156 |sq. ft 0.03 |acres
Green Area 177 sq. ft 0.00 |acres || OUTPUT

H

| (percent impervious cover) 87 |percent
Rv = (0.05 + (0.009 * (1))) 0.83
Required Rainfall Target (Pg) Information

Required Pg per ESDv Criteria = 1.00 ||inches

ESDv required= cubic feet

Maximum Amount of Runoff that can be captured by facility(VOLyax):
VOLyax = (2.6 x Rvx A)/12

87 cubic-feet of Volume Provided Above Filter

Vgr = V.R. x Dgg x Agg = 156.6 |cubic-feet of Volume Provided Below Filter
Where Vg is the volume within the Bio-Filter; V.R. is the void ratio; Dg is the filter depth; Agg is the filter footprint area

Der=[ 45 |feet Total Storage Provided by Bio-Filter

e

il

ESDv = (P x Rv x A) / 12|| 0.00208 |acre-ft Section 5.2.2 of MD SWM Design Manual (Page 5.18)
91 ||

cubic feet Section 5.2.2 of MD SWM Design Manual (Page 5.18)

Total provided Pg per ESDv Criteria = 2.6 inches
Storage above the surface of the biofilter and Footprint Size
ELEV AREA AREA H VOL TOTVOL TOTVOL TOT VOL
FT SQFT sQFT FT CUFT CUFT AC-FT CUYD
0.00 [ 87 |
87.0 1.00
1.00 [ 87 | 87 87.00] 0.00200 3.2
Number of Roadside Bios 7
MBF Areas 609 SQFT
Total SWM Provided 1652 CUFT

Total DA 9331 SQFT
Total imp. DA 8092 SQFT
8092
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Project Name: Lakeforest Gateway Computed By:[AD
Project No.: VM50089C Checked By:|JRS
Date: July 7, 2023

MICRO BIO-RETENTION #8 (Single Roadside)

ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

Total Area 1,360 |sq. ft 0.03 ||acres | INPUT
Impervious Area 1,183 |sq. ft 0.03 |acres
Green Area 177 sq. ft 0.00 |acres || OUTPUT

H

| (percent impervious cover) 87 |percent
Rv = (0.05 + (0.009 * (1))) 0.83
Required Rainfall Target (Pg) Information

Required Pg per ESDv Criteria = 1.00 ||inches

ESDv required= cubic feet

Maximum Amount of Runoff that can be captured by facility(VOLyax):
VOLyax = (2.6 x Rvx A)/12

87 cubic-feet of Volume Provided Above Filter

Vgr = V.R. x Dgg x Agg = 156.6 |cubic-feet of Volume Provided Below Filter
Where Vg is the volume within the Bio-Filter; V.R. is the void ratio; Dg is the filter depth; Agg is the filter footprint area

Der=[ 45 |feet Total Storage Provided by Bio-Filter

e

il

ESDv = (P x Rv x A) / 12|| 0.00208 |acre-ft Section 5.2.2 of MD SWM Design Manual (Page 5.18)
91 ||

cubic feet Section 5.2.2 of MD SWM Design Manual (Page 5.18)

Total provided Pg per ESDv Criteria = 2.6 inches
Storage above the surface of the biofilter and Footprint Size
ELEV AREA AREA H VOL TOTVOL TOTVOL TOT VOL
FT SQFT sQFT FT CUFT CUFT AC-FT CUYD
0.00 [ 87 |
87.0 1.00
1.00 [ 87 | 87 87.00] 0.00200 3.2
Number of Roadside Bios 7
MBF Areas 609 SQFT
Total SWM Provided 1652 CUFT

Total DA 9520 SQ FT
Total imp. DA 8281 SQFT
8281
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ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

Project Name: Lakeforest Gateway Computed By:|AD
Project No.: VM50089C Checked By:|JRS
Date: July 7, 2023
MICRO BIO-RETENTION #9 (Single Roadside)
Total Area 2,017 |sq. ft 0.05 ||acres | INPUT
Impervious Area 1,197 |sq. ft 0.03 |acres
Green Area 820 sq. ft 0.02 |acres || OUTPUT

;

| (percent impervious cover) 59 |percent
Rv = (0.05 + (0.009 * (1))) 0.58
Required Rainfall Target (Pg) Information

Required Pg per ESDv Criteria = 1.00 ||inches

ESDv required= 105 |cubic feet

Maximum Amount of Runoff that can be captured by facility(VOLyax):

87 cubic-feet of Volume Provided Above Filter

Vgr = V.R. x Dgg x Agg = 156.6 |cubic-feet of Volume Provided Below Filter
Where Vg is the volume within the Bio-Filter; V.R. is the void ratio; Dg is the filter depth; Agg is the filter footprint area

Der=[ 45 |feet Total Storage Provided by Bio-Filter

Gl

il

ESDv = (P x Rv x A) / 12|| 0.00242 |acre-ft Section 5.2.2 of MD SWM Design Manual (Page 5.18)

VOLyax = (2.6 X RV x A) / 12 cubic feet  Section 5.2.2 of MD SWM Design Manual (Page 5.18)

Total provided Pg per ESDv Criteria = 23 inches
Storage above the surface of the biofilter and Footprint Size
ELEV AREA AREA H VOL TOTVOL TOTVOL TOT VOL
FT SQFT sQFT FT CUFT CUFT AC-FT CUYD
0.00 [ 87 |
87.0 1.00
1.00 [ 87 | 87 87.00] 0.00200 3.2
Number of Roadside Bios 7
MBF Areas 609 SQFT

Total SWM Provided 1705.2 CUFT
Total DA 14119 SQ FT
Total imp. DA 8379 SQFT

8379
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ESDv Sizing Criteria Per MD SWM Design Manual Chapter 5, Section 5.2:

Project Name: Lakeforest Gateway Computed By:|AD
Project No.: VM50089C Checked By:|JRS
Date: July 7, 2023
MICRO BIO-RETENTION #10 (Single Roadside)
Total Area 2,251 |sq. ft 0.05 ||acres | INPUT
Impervious Area 1,720 |sq. ft 0.04 |acres
Green Area 531 sq. ft 0.01 |acres || OUTPUT

H

| (percent impervious cover) 76 |percent
Rv = (0.05 + (0.009 * (1))) 0.73
Required Rainfall Target (Pg) Information

Required Pg per ESDv Criteria = 1.00 ||inches

ESDv required= 133 |cubic feet

Maximum Amount of Runoff that can be captured by facility(VOLyax):
VOLyax = (2.6 x Rvx A)/12

87 cubic-feet of Volume Provided Above Filter

Vgr = V.R. x Dgg x Agg = 156.6 |cubic-feet of Volume Provided Below Filter
Where Vg is the volume within the Bio-Filter; V.R. is the void ratio; Dg is the filter depth; Agg is the filter footprint area

Der=[ 45 |feet Total Storage Provided by Bio-Filter

e

il

ESDv = (P x Rv x A) / 12|| 0.00306 |acre-ft Section 5.2.2 of MD SWM Design Manual (Page 5.18)

cubic feet Section 5.2.2 of MD SWM Design Manual (Page 5.18)

Total provided Pg per ESDv Criteria = 1.8 inches
Storage above the surface of the biofilter and Footprint Size
ELEV AREA AREA H VOL TOTVOL TOTVOL TOT VOL
FT SQFT sQFT FT CUFT CUFT AC-FT CUYD
0.00 [ 87 |
87.0 1.00
1.00 [ 87 | 87 87.00] 0.00200 3.2
Number of Roadside Bios 7
MBF Areas 609 SQFT

Total SWM Provided 1705.2 CUFT
Total DA 15757 SQ FT
Total imp. DA 12040 SQ FT

12040
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