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NARRATIVE 

EXECUTIVE SUMMARY 

This report has been prepared to accompany a stormwater management (SWM) submission for 

the proposed improvements for Long Branch-Wayne Park associated with the Maryland 

National Capital Park and Planning Commission. The park's existing conditions consist of a 

pavilion, existing parking lot, basketball court, playground area, soccer/baseball field and sand 

filter.  The proposed improvements include removing and replacing the existing with a larger 

pavilion, improved standard and ADA accessible walkways, retaining walls, proposed parking 

lots, relocated basketball court,  improved soccer field, updated playground, and stormwater 

management facilities. adjacent  

The following table summarizes required and provided SWM for this New Development. 

LIMITS OF DISTURBANCE 5.19 ACRES 

EXISTING IMPERVIOUS AREA IN LOD 0.04 ACRES 

TOTAL PROPOSED IMPERVIOUS AREA IN LOD 0.72 ACRES 

IMPERVIOUS AREA REQUIRING TREATMENT, IART 0.72 ACRES 

IMPERVIOUS AREA TREATED 0.73 ACRES 

TARGET ESDV 3,393 FT
3 

PROVIDED ESDV 3,501 FT
3 

Table 1: Stormwater Management Executive Summary Table 
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PROJECT LOCATION/EXISTING CONDITIONS 

The project is located on approximately 8.20 acres of land in Silver Spring, Maryland and is 

owned by the Maryland National Capital Park and Planning Commission. The property is 

bounded by residential properties to the south and north, University Blvd to the east, and by a 

tributary of Long Branch to the west. 

Currently, the site serves the public with a pavilion, parking lot, basketball court, playground, 

soccer/baseball field, and a sand filter. The existing sand filter treats a majority of the onsite 

impervious, including the existing parking lot, and some offsite impervious from University 

Boulevard. The site is within the Anacostia River watershed and generally drains from the East 

to the West to Long Branch river adjacent to the property boundary which ultimately drains to 

the Chesapeake Bay. According to the information contained in the Web Soil Survey, National 

Cooperative Soil Survey, USDA, the property area is underlain with Hydrologic Soil Group (HSG) 

B, C, and B/D (assumed as D for computations) soils. Further information on soils can be found 

in Appendix E. 

Based on FEMA’s “Flood Map Service Center”, Flood Insurance Rate Map (Panel 24033C0038E / 

eff. 9/16/2016), the site is located in Zone ‘X’ (Area of Minimal Flood Hazard). See Appendix F 

for more information. 

 

PROPOSED IMPROVEMENTS 

The proposed development includes a 1,900 square foot pavilion, adjacent ADA accessible 

ramps, sidewalks, parking, relocation of existing basketball court, retaining walls, improved 

soccer field, storm drain,  and stormwater management facilities. There will be two (2) micro-

bioretention facilities utilized for SWM treatment as well as non-rooftop disconnect for the 

majority of the onsite pathways. Additional recharge is provided underneath the proposed 

playground. Pervious/permeable concrete and other infiltration practices will be considered 

pending the results of the geotechnical report. It is important to note that the impervious area 

draining to the existing sand filter remains approximately the same in the proposed conditions. 

The amount of impervious area draining to the sand filter is treated in the existing conditions; 

therefore, this same amount of area is also considered already treated in the proposed 

condition. Computations are contained in Appendix A & B.   
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The Concept SWM plan also shows proposed widening of East Wayne Avenue, adjacent path 

improvements, and a separate SWM facility within the public ROW to treat the public 

development. The intent of this development is to improve neighborhood circulation adjacent 

to Long Branch-Wayne Park. SRI and Montgomery County Parks will coordinate with 

Montgomery County Department of Transportation to receive approval of these 

improvements. Please note since this development is not within the property boundary, SWM 

design for the widening is not included in this submittal. 

 

METHODOLOGY 

The stormwater management plan for this project complies with the Maryland Stormwater 

Management Act of 2007 (Act) and revisions as well as additional Montgomery County 

Department of Public Works requirements. The SWM plan was established via Stormwater 

Management practices to more adequately reflect Environmental Site Design (ESD) practices to 

the maximum extent practicable (MEP). 

As the calculations in the following section show, the project site is classified as new 

development. Therefore, treatment of Water Quality Volume is required for 100% of the total 

impervious area within the LOD in the proposed condition. Water Quality volume is treated 

based upon a target PE = 1.0 inch. Detailed computations are included in Appendix A and B.  

Stormwater management requirements are provided within two (2) micro-bioretention facilities 

and non-rooftop disconnect of site pathways. These facilities satisfy the target water quality 

volume and the 10 year stormwater quantity management requirement via RCN reduction as 

shown in Appendix C.   

 

 

QUALITY MANAGEMENT SUMMARY 

The  new development status is determined from the amount of the existing impervious within 

the property boundary and the ESD requirements are determined the SWM study area as 

shown in Appendix A.  ESD requirements are summarized in the table below.  Detailed 

computations are provided in Appendix A of this report.  ReV is provided  since the target ESD 

volume (ESDV) is met. However, supplementary recharge computations are provided showing 

additional recharge provided beneath the playground area. See the summary table below. 
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Treatment Level ESDV 
Impervious Area 

Requiring Treatment 
PE 

New Development 3,393 cu ft 100% New 0.72 ac 1.00  inches 

                  

Total Required 3,393 cu ft Total IART 0.72 ac 1.00 inches 

Total Provided 3,501 cu ft Total 0.73 ac 1.03 inches 

Table 2: Stormwater Management Summary Table 

 

QUANTITY MANAGEMENT SUMMARY 

Where the project meets the required target ESDv, there is a decrease in site runoff for the 10 

year storm via the reduced runoff curve number method. Detailed computations are contained 

in Appendix C of this report. Please reference the Existing and Proposed Drainage Area Maps 

when reviewing computations.  

EROSION AND SEDIMENT CONTROL 

Erosion and Sediment Control is provided for the site in accordance with the 2011 Maryland 

Standards and Specifications for Soil Erosion and Sediment Control. Sediment controls for the 

site will primarily consist of perimeter controls to contain and filter sediment from erosion 

during construction. These controls are integrated within the stormwater strategy to minimize 

and control erosion. 

 

CONCLUSIONS 

This report illustrates stormwater quality management (Appendix B) for the proposed site using  

two (2) micro-bioretention facilities and non-rooftop disconnect of pathways. Stormwater 

quantity management for the 10-year storm is provided via the reduced runoff curve number 

method due to the amount of ESDv provided.   
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APPENDIX A - SWM REQUIREMENTS 

 

  



SITE AREA: 8.20 acres Site Area 8.20 acres

LIMIT OF DISTURBANCE 5.19 acres Existing Impervious Cover: 0.04 acres*

% Impervious Cover: 0.5%

Proposed Impervious Cover: 0.72 acres Existing Site I < 40%; Therefore,  NEW DEVELOPMENT

Impervious Area Requiring Treatment: 0.72 acres

Soils: B & C AT Redevelopment = 50%Ex. 0.00 acres

AT New Development = Prop. - Ex. 0.72 acres

Prop. Impervious (Reconstruct. & New) = 0.72 acres 0.72 acres IART

Ex. Impervious  = 0.04 acres

Net Change in Impervious  = 0.68 acres

50% Ex. Imp + 100% Net Change Imp = 0.74 acres

Impervious Area Requiring Treatment = 0.72 acres

Therefore, the amount of runoff from the site shall be reduced to a level equivalent to woods in good condition

Using Table 5.3 below, determine the target rainfall amount PE for the appropriate soil type at the proposed percent impervious

Soils

B,C, & D 8.20

Total Area (Ac.) Total Prop. Impervious Area (Ac.)

0.72 (9% impervious)

Stormwater management shall be addressed according to New Development requirements

STORMWATER MANAGEMENT REQUIREMENTS

SITE DATA EX CONDITIONS 

This is NOT a Redevelopment 

project, see New Development 

Compute ESD Targets for New Development:
Because the existing site imperviousness is less than 40%, the project is considered new development.

*Existing and Proposed Impervious numbers do not include 0.46 acres treated by existing sand filter. Impervious area draining to 

existing sand filter is reduced in the proposed conditions. Therefore, since it is presently treated and not being changed in the 

proposed condition, this impervious area is not accounted for in the Impervious area requiring treatment computation.



STORMWATER MANAGEMENT REQUIREMENTS

B soils, PE = 1.00

C soils, PE = 1.00

D soils, PE = 1.00

Avg. PE = 1.00



STORMWATER MANAGEMENT REQUIREMENTS

Compute Runoff Coefficient (Rv)

Rv =  0.05 +(0.009)(I) = volumetric runoff coefficient

Ai = Impervious Cover (Acres) =   0.72

A = LOD (Acres) =   5.19

I =   14.0%

Rv =   0.18

The ESDv for the new development area is as follows: PE = 1.0 inches

ESDV = (PE)(RV)(A),    where Rv = 0.18

12 A = 5.19 acres

New Development ESDv = 0.0779 ac-ft

New Development ESDv = 3,393      cubic feet

Therefore, 3,393      cu ft of runoff needs to be captured and treated within an ESD practice.  If the target ESDv is met

channel protection volume and recharge volume are also provided for. However, suggested recharge computations for the project 

site are shown below. 

Compute Weighted Specific Recharge Factor (S )

Soil Group S Area (Ac.) % Total Wgt'd "S"

A 0.38 0.00 0 0.00

B 0.26 5.11 84 0.22

C 0.13 0.72 12 0.02

D 0.07 0.28 5 0.00

Total 6.11 100 0.24

Rev = (S)(RV)(A), where

12

S = Soil Specific Recharge Factor (from pg. 2.30 MD Stormwater Design Manual)

S = 0.24

Rv = 0.18

A = 5.19 acres

Rev = 0.019 ac-ft 814 cubic feet

Total 814        cubic feet

             3,393 cu ft 0.72 acres

             3,393 cu ft 0.72 acres

Summary of Management Required 

Suggested Recharge Computations for Project Site

Total Required Total IART

Treatment Level ESDv Impervious Area Requiring Treatment

New Development IART
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APPENDIX B – QUALITY SWM DESIGN & COMPUTATIONS 



ESD Practice Design

Existing Sand Filter

106,916 sf 2.45 ac

20,204 sf 0.46 ac

79,179 sf 1.82 ac

20,016 sf 0.46 acProposed Onsite Impervious Area to Sand Filter

**As shown on the SWM plan and the proposed SWM Drainage Area Map. There is additional drainage from 

University Boulevard that is not shown because it does not impact the site. See initial SWM report for the 

sand filter in Appendix #.

*As shown on the existing SWM Drainage Area Map. This does not encompass the total area draining to the 

existing sand filter. See initial SWM report for the sand filter in Appendix B. The impervious provided is the 

impervious within this drainage area.

SWM DESIGN & COMPUTATIONS - QUALITY

Existing DA to Sand Filter*

Existing Impervious Area to Sand Filter*

It is shown that the Drainage area to the existing sand filter is reduced in the proposed conditions; therefore, 

the impervious area draining to the sand filter is not included in the Impervious Area Requiring Treatment.

Proposed DA to Sand Filter**



SWM DESIGN & COMPUTATIONS - QUALITY

Micro-Bioretention #1:

700 sf

1.00 ft

2.0 ft

0.5 ft

0.5 ft

0.5

1.50 ft

0.4

13,520 sf 0.31 ac

10,125 sf 0.23 ac

ESDv = (PE)(Rv)(A) RV = 0.05 + (0.009)(I); I = Imp. A / DA Min. PE = 1.0 inches

12 RV = 0.72 Target PE =.0 inches

A = (Drainage Area to the ESD measures) Max PE = 2.6 inches

A = 0.31 acres

ESDv Min. = 1.0 x 0.72 x 0.31 = 811 cu feet ESDv required

12

ESDv Max = 2.6 x 0.72 x 0.31 = 2,109 cu feet ESDv required

12

ESDv Provided =  [ (Af ) x (Ponding Depth)] + [(Af)(depthfilter)(porosity of media 0.40) ]

ESDv Provided = 700 x 1.0       + (  700 x 2.5 x 0.4  )

ESDv Provided = 1,400 cu ft provided

PE = (ESDV)(12) 1,400 x 12.0 = 1.72 inches treated

           (RV)(A) 0.72 x 0.31

Depth of Stone Above Underdrain

Impervious to ESD Measures

Underdrain Pipe ft perf. PVC

Depth of Stone Below Underdrain

Porosity Factor

Sand Depth

DA to ESD Measures

Surface Area

Ponding Depth

Planting Media Depth



SWM DESIGN & COMPUTATIONS - QUALITY
Micro-Bioretention #2:

900 sf

1.00 ft

2.0 ft

0.5 ft

0.5 ft

0.5

1.50 ft

0.4

19,122 sf 0.44 ac

14,050 sf 0.32 ac

ESDv = (PE)(Rv)(A) RV = 0.05 + (0.009)(I); I = Imp. A / DA Min. PE = 1.0 inches

12 RV = 0.71 Target PE =1.0 inches

A = (Drainage Area to the ESD measures) Max PE = 2.6 inches

A = 0.44 acres

ESDv Min. = 1.0 x 0.71 x 0.44 = 1,131 cu feet ESDv required

12

ESDv Max = 2.6 x 0.71 x 0.44 = 2,942 cu feet ESDv required

12

ESDv Provided =  [ (Af ) x (Ponding Depth)] + [(Af)(depthfilter)(porosity of media 0.40) ]

ESDv Provided = 900 x 1.0       + (  900 x 2.5 x 0.4  )

ESDv Provided = 1,800 cu ft provided

PE = (ESDV)(12) 1,800 x 12.0 = 1.59 inches treated

           (RV)(A) 0.71 x 0.44

ft perf. PVC

Depth of Stone Below Underdrain

Porosity Factor

DA to ESD Measures

Ponding Depth

Planting Media Depth

Depth of Stone Above Underdrain

Impervious to ESD Measures

Underdrain Pipe

Surface Area

Sand Depth



SWM DESIGN & COMPUTATIONS - QUALITY
Non Rooftop Disconnect

7,600 ac 0.17 ac

6.0 ft

4.0 ft

0.5:1

0.5

ESDv = (PE)(Rv)(A) RV = 0.05 + (0.009)(I%); I = Imp. A / DA

12 RV = 0.95

A = (Drainage Area to the ESD measures) 

A = 0.17 acres

ESDv Provided = 0.5 x 0.95 x .17

12

ESDv Provided = 301 cu ft provided

PE = (ESDV)(12) 301 x 12.0 = 0.50 inches treated

           (RV)(A) 0.95 x 0.17

CONCLUSIONS:

    

Recharge Computations: 

Beneath Playground Area

Af = 7642

Rev = 0.40 x Af x 4"/12"

Rev = 1528.4

Total Rev Suggested = 814 cu ft

Total Rev Provided = 1528 cu ft

Non Rooftop Disconnect

3,501 cu ft

301 cu ft 0.17 ac

Micro-Bioretention #1: 1400 cu ft 0.23 ac

0.32 ac1800 cu ftMicro-Bioretention #2:

REQUIRED 3,393 cu ft 0.72 ac

0.73 acPROVIDED

By using ESD practices, the required ESD volume and impervious cover have been managed as shown in the table below.

According to the Montgomery County Department of Permitting Services' design specifications for non-

rooftop disconnect, disconnected runoff must discharge directly to vegetated areas of less than 5% and flow 

path length shall be at least 10 feet. The provided the flow length is 12 feet.

Impervious AreaESDv ProvidedFacility

inches

Impervious to ESD Measures

Contributing Impervious Length

Receiving Pervious Length

Impervious Ratio

Pe

sf
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APPENDIX C – QUANTITY SWM DESIGN & COMPUTATIONS 

  



                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     Peter                                  Date:        5/11/2017
Project:  16118 - Long Branch-Wayne Park         Units:       English
SubTitle: Existing RCN Values                    Areal Units: Acres
State:    Maryland
County:   Montgomery
Filename: Z:\16\16118-MNCPPC Long Branch-Wayne Local Park\07-ENG & DESIGN\SWM\RCN Values for Existing DAs.w55

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Ex. DA-1                                               6.11        67              

Total area: 6.11 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
    3.2         4.2         5.1         5.6         6.3         7.2         2.6     

Storm Data Source:              Montgomery County, MD  (NRCS)
Rainfall Distribution Type:     Type II
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

Peter                   16118 - Long Branch-Wayne Park
                             Existing RCN Values
                         Montgomery County, Maryland

                            Sub-Area Summary Table

 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area
Identifier    Area    Concentration  Number    Reach      Description
              (ac)        (hr)
--------------------------------------------------------------------------------
Ex. DA-1         6.11     0.000        67                                        

Total Area:   6.11 (ac)

==================================================================================

Peter                   16118 - Long Branch-Wayne Park
                             Existing RCN Values
                         Montgomery County, Maryland

                  Sub-Area Land Use and Curve Number Details

 Sub-Area                                           Hydrologic   Sub-Area   Curve

WinTR-55, Version 1.00.09 Page  1 5/12/2017 4:41:24 PM 



Identifier           Land Use                          Soil        Area     Number
                                                      Group        (ac)
--------------------------------------------------------------------------------
Ex. DA-1  Open space; grass cover > 75%       (good)    B          4.62       61 
          Open space; grass cover > 75%       (good)    C           .55       74 
          Open space; grass cover > 75%       (good)    D           .28       80 
          Paved parking lots, roofs, driveways          B            .5       98 
          Paved parking lots, roofs, driveways          C           .16       98 

          Total Area / Weighted Curve Number                       6.11       67 
                                                                   ====       ==

==================================================================================

WinTR-55, Version 1.00.09 Page  2 5/12/2017 4:41:24 PM 



                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     Peter                                  Date:        5/11/2017
Project:  16118 - Long Branch-Wayne Park         Units:       English
SubTitle: Proposed RCN Values                    Areal Units: Acres
State:    Maryland
County:   Montgomery
Filename: Z:\16\16118-MNCPPC Long Branch-Wayne Local Park\07-ENG & DESIGN\SWM\RCN Values for Proposed DAs.w55

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Prop. DA-1                                             6.11        72              

Total area: 6.11 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
    3.2         4.2         5.1         5.6         6.3         7.2         2.6     

Storm Data Source:              Montgomery County, MD  (NRCS)
Rainfall Distribution Type:     Type II
Dimensionless Unit Hydrograph:  <standard>

==================================================================================

Peter                   16118 - Long Branch-Wayne Park
                             Proposed RCN Values
                         Montgomery County, Maryland

                            Sub-Area Summary Table

 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area
Identifier    Area    Concentration  Number    Reach      Description
              (ac)        (hr)
--------------------------------------------------------------------------------
Prop. DA-1       6.11     0.000        72                                        

Total Area:   6.11 (ac)

==================================================================================

Peter                   16118 - Long Branch-Wayne Park
                             Proposed RCN Values
                         Montgomery County, Maryland

                  Sub-Area Land Use and Curve Number Details

 Sub-Area                                           Hydrologic   Sub-Area   Curve

WinTR-55, Version 1.00.09 Page  1 5/12/2017 4:40:29 PM 



Identifier           Land Use                          Soil        Area     Number
                                                      Group        (ac)
--------------------------------------------------------------------------------
Prop. DA-1Open space; grass cover > 75%       (good)    B          3.93       61 
          Open space; grass cover > 75%       (good)    C           .44       74 
          Open space; grass cover > 75%       (good)    D           .23       80 
          Paved parking lots, roofs, driveways          B          1.19       98 
          Paved parking lots, roofs, driveways          C           .27       98 
          Paved parking lots, roofs, driveways          D           .05       98 

          Total Area / Weighted Curve Number                       6.11       72 
                                                                   ====       ==

==================================================================================

WinTR-55, Version 1.00.09 Page  2 5/12/2017 4:40:29 PM 
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Project: Z:\16\16118-MNCPPC Long Branch-Wayne Local Park\07-ENG & DESIGN\SWM\Quantity Model.gpwFriday, 05 / 12 / 2017

Hyd. Origin Description

Legend

1 SCS Runoff DA-1 Ex. Condition

3 SCS Runoff DA-1 Prop. Condition



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 14.61 2 722 42,031 ------ ------ ------ DA-1 Ex. Condition

3 SCS Runoff 14.01 2 728 49,345 ------ ------ ------ DA-1 Prop. Condition

Z:\16\16118-MNCPPC Long Branch-Wayne Local Park\07-ENG & DESIGN\SWM\Quantity Model.gpwReturn Period: 10 Year Friday, 05 / 12 / 2017

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 05 / 12 / 2017

Hyd. No. 1

DA-1 Ex. Condition

Hydrograph type =  SCS Runoff Peak discharge =  14.61 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  42,031 cuft
Drainage area =  6.110 ac Curve number =  67
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.80 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

Q (cfs)

Time (min)

DA-1 Ex. Condition

Hyd. No. 1 -- 10 Year

Hyd No. 1



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 1

DA-1 Ex. Condition

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.30 0.00 0.00
Land slope (%) =  4.00 0.00 0.00

Travel Time (min) = 10.65 + 0.00 + 0.00 = 10.65

Shallow Concentrated Flow
Flow length (ft) =  284.00 0.00 0.00
Watercourse slope (%) =  11.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =5.35 0.00 0.00

Travel Time (min) = 0.88 + 0.00 + 0.00 = 0.88

Channel Flow
X sectional flow area (sqft) =  2.61 0.00 0.00
Wetted perimeter (ft) =  8.63 0.00 0.00
Channel slope (%) =  3.00 0.00 0.00
Manning's n-value =  0.060 0.015 0.015
Velocity (ft/s) =1.93

0.00
0.00

Flow length (ft) ({0})258.0 0.0 0.0

Travel Time (min) = 2.23 + 0.00 + 0.00 = 2.23

Total Travel Time, Tc .............................................................................. 13.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 05 / 12 / 2017

Hyd. No. 3

DA-1 Prop. Condition

Hydrograph type =  SCS Runoff Peak discharge =  14.01 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  49,345 cuft
Drainage area =  6.110 ac Curve number =  70
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  21.30 min
Total precip. =  5.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

Q (cfs)

Time (min)

DA-1 Prop. Condition

Hyd. No. 3 -- 10 Year

Hyd No. 3



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5

Hyd. No. 3

DA-1 Prop. Condition

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.240 0.011
Flow length (ft) =  80.0 20.0 0.0
Two-year 24-hr precip. (in) =  3.30 3.30 0.00
Land slope (%) =  1.20 1.50 0.00

Travel Time (min) = 14.42 + 4.35 + 0.00 = 18.77

Shallow Concentrated Flow
Flow length (ft) =  92.00 241.00 162.00
Watercourse slope (%) =  3.00 10.40 1.50
Surface description =  Paved Unpaved Unpaved
Average velocity (ft/s) =3.52 5.20 1.98

Travel Time (min) = 0.44 + 0.77 + 1.37 = 2.57

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 21.30 min
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Montgomery County, Maryland (MD031)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

1C Gaila silt loam, 8 to 15
percent slopes

B 5.6 68.3%

2B Glenelg silt loam, 3 to 8
percent slopes

C 0.5 5.8%

2UB Glenelg-Urban land
complex, 0 to 8
percent slopes

B 0.1 1.2%

16D Brinklow-Blocktown
channery silt loams,
15 to 25 percent
slopes

C 0.1 1.2%

54A Hatboro silt loam, 0 to 3
percent slopes,
frequently flooded

B/D 1.9 23.4%

Totals for Area of Interest 8.1 100.0%

Hydrologic Soil Group—Montgomery County, Maryland 16118 - Long Branch-Wayne Park
Soils

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/17/2017
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Hydrologic Soil Group—Montgomery County, Maryland 16118 - Long Branch-Wayne Park
Soils

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/17/2017
Page 4 of 4
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APPENDIX F – FEMA FLOOD PLAIN MAP 

 



5/12/2017 FEMA's National Flood Hazard Layer (Official)

http://fema.maps.arcgis.com/home/webmap/print.html 1/1

FEMA's National Flood Hazard Layer (Official)
Data from Flood Insurance Rate Maps (FIRMs) where available digitally. New NFHL FIRMette Print app available:
http://tinyurl.com/j4xwp5e

Print here instead: http://tinyurl.com/j4xwp5e Support: FEMAMapSpecialist@riskmapcds.com | National
Geospatial­Intelligence Agency (NGA); Delta State University; Esri | USGS The National Map: Orthoimagery
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1.0 INTRODUCTION 

Site Resources, Inc. of Phoenix, MD has been engaged to perform architectural and 
engineering (AE) services for the Long Branch - Wayne Local Park project in Silver Spring, 
Maryland. To perform the geotechnical engineering design services, Site Resources retained 
SaLUT-TLB.  
 
The geotechnical scope of services for this study has changed compared to the scope outlined 
in SaLUT-TLB’s approved proposal dated November 28, 2016. A total of 10 test borings were 
originally proposed, however only 4 test borings are requested for the current scope. The 
current scope includes providing preliminary recommendations for proposed SWM facilities, 
renovated pavilion, concrete slab, ramp retaining walls, and the parking lot pavements to 
develop Schematic Design documents. 

2.0 PROJECT DESCRIPTION 

2.1 Site Description 

The project is located at the Long Branch - Wayne Local Park in Silver Spring, Montgomery 
County, Maryland. The site is approximately 6 acres and consists of an athletic field for 
softball/baseball and soccer, playground areas, a basketball court, an asphalt-paved parking lot, 
pedestrian access paths, and trail paths that includes a pedestrian bridge that crosses over 
Long Branch in a wooded portion of the park.  
 
The terrain at the project site consists of hills and slopes, with the surface generally sloping 
downward from east to west before sloping steeply upward west of Long Branch. The areas in 
the immediate vicinity of the amenities are graded relatively flat.  
 
The surface grades at the site range from approximately El.240± at Long Branch to El. 300± on 
the east end of the park. The surface elevations that are referenced are based on the SWM 
Concept Plan Sheet SWM1.01, dated May 12, 2017 and prepared by Site Resources.  
 
The park property is bounded by East Wayne Street to the north, University Boulevard E to the 
east, a residential community to the south, and a wooded area and Long Branch to the west. 
The project location is shown on the attached Drawing No. 1 - Site Vicinity Map. 

2.2  Proposed Development 

The project consists of the construction of SWM facilities for best management practices, an 
expanded parking lot, a rehabilitated pavilion, and an access ramp with retaining walls that will 
comply with the Americans with Disabilities Act (ADA) guidelines. Three (3) locations have been 
identified for SWM development. The exact size and geometry of the SWM facilities was not 
known at the time of this report. It is our understanding that infiltration design is being 
considered for the SWM facilities. 
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3.0 SUBSURFACE EXPLORATION 

To evaluate the subsurface conditions, 4 test borings (B-1 to B-4) were performed at the site on 
June 5, 2017. The test boring locations were selected by and staked in the field by Site 
Resources. The approximate test boring locations are shown on the attached Drawing No. 2 – 
Test Boring Location Plan. 
 
The test boring depths ranged from 10 feet to 20 feet below-grade. Soil samples were obtained 
from the test borings at select intervals using a split-barrel sampler (spoon) in accordance with 
the Standard Penetration Test (SPT) procedure ASTM D1586. 
  
Field infiltration tests were performed adjacent to 3 test borings, B-1 to B-3, on June 6, 2017. 
The field infiltration tests were performed at approximate depths of 2 and 9 feet below-grade 
and was performed in general accordance with the 2000 Maryland Stormwater Design Manual, 
Appendix D.1 and the Montgomery County Department of Permitting Services (MCDPS) Soil 
Testing Guidelines for SWM Practices. Detailed field infiltration test reports are included in 
Appendix A. 
 
The test borings and infiltration boreholes were backfilled with the soil cuttings after completion 
of field testing. The soil samples were transported to our Glen Burnie, MD laboratory for testing 
and storage. 

4.0 GEOLOGICAL SETTING 

The project site in located within the Piedmont Geographical Province. The natural soil of the 
Piedmont consists of residual soils that is formed by the chemical and physical weathering of 
bedrock, and the underlying parent bedrock. 
 
Based on the Geologic Map of the Montgomery County, Detail 12 (1968), the underlain bedrock 
consists of the Boulder Gneiss rock formation of the Late Precambrian period. The rock is 
described as “thick-bedded to massive, pebble- and boulder-bearing, arenaceous to pelitic 
metamorphic rock, typically a medium-grained, garnet-oligoclase-mica-quartz gneiss; locally an 
intensely foliated gneiss or schist” based on the geology map referenced above.  

5.0 SUBSURFACE CONDITIONS  

Logs describing the subsurface soil and groundwater conditions encountered at the test boring 
locations are presented as "Records of Soil / Rock Exploration" in Appendix A. The ground 
surface elevations noted on the test boring logs were obtained from the SWM Concept Plan 
Sheet SWM1.01, dated May 12, 2017 and prepared by Site Resources. The descriptive 
terminology used to classify the soils encountered during this study are explained on the 
“General Classification Summary for Soil & Rock Exploration” sheet in Appendix A. The 
subsurface conditions are summarized below.  

5.1 Subsurface Stratigraphy 

Ground Cover: Topsoil was encountered at the surface at the test boring locations. The topsoil 
thickness ranged from approximately 3 to 7 inches.  
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Stratum A (Existing Fill):  Existing fill was encountered below the topsoil at the test boring 
locations, except at B-4. The fill material extended to depths ranging from 3 feet below-grade to 
the termination depth of 12 feet. The fill material consisted of sandy lean Clay, silty Sand and 
clayey Sand. Varying amount of gravel and rock fragments were encountered in the fill. Asphalt 
fragments were encountered in the fill material at Test Boring B-1. The Standard Penetration 
Test (SPT) N-values obtained in the granular material ranged from 5 to 19 blows per foot (bpf), 
indicating loose to medium dense relative densities. The N-values in the cohesive material 
ranged from 3 to 15 bpf, indicating soft to stiff consistencies.  
 
Stratum B (Residual):  Residual soil was encountered below the ground cover or existing fill at 
the test boring locations. The residual soil generally consisted of silty Sand, but also included 
sandy lean Clay and clayey Sandy. Varying amounts of mica and rock fragments were 
encountered in the residual soil. The SPT N-values obtained in the granular soils ranged from 3 
to 49 bpf, indicating very loose to dense relative densities. The N-values in the cohesive soil 
was 2 bpf, indicating a very soft consistency. 
 
Stratum C (Weathered Rock):  Weathered rock was encountered below the residual soil at test 
boring B-3. The weathered rock material was visually classified as silty Sand with varying 
amounts of rock fragments and mica. Weathered rock can visually resemble soil but denser 
portions may exhibit rock-like qualities. The SPT N-values were in excess of 50 bpf, indicating 
very dense relative densities. 

5.2 Groundwater 

Groundwater was not encountered during drilling, at completion, or 24-hours after completion of 
drilling. Based on the groundwater and soil conditions encountered during the field work, the 
water table is deeper than the test boring exploration depths. However perched groundwater 
may be encountered within the existing fill soil at isolated locations. Groundwater conditions will 
fluctuate throughout the year depending on stream levels, precipitation, seasons, surface 
drainage, and other climatic factors.  

5.3 Laboratory Tests 

Representative soil samples obtained during the subsurface exploration program were 
subjected to laboratory testing which included natural moisture content (ASTM D2216), 
gradation and hydrometer analysis (ASTM D422), Atterberg limits (ASTM D4318), and modified 
proctor (ASTM D1557). The test results are presented in Appendix B, and are summarized in 
the table below. 

 

Test 
Results 

Range Average 

Moisture Content (%) 16.4 – 27.6 20.8 

Liquid Limit (%) 34 – 48 39.5 

Plastic Index (%) 11 – 19 16 

% Passing No. 4 Sieve 75 – 100 89.8 
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Test 
Results 

Range Average 

% Passing No. 200 Sieve 38 – 55 47 

Optimum Moisture Content (%) 12.3 

Maximum Dry Density (pcf) 121 

 
The remaining soil samples are being temporarily stored in our Glen Burnie, Maryland 
laboratory and are available for review.  The samples will be discarded forty-five (45) days 
following the submittal of this report unless other arrangements are made. 

6.0 CONCLUSIONS AND PRELIMINARY RECOMMENDATIONS 

The geotechnical conclusions and preliminary recommendations provided in this report are 
based on the project information provided to us, assumptions detailed in this report, and the 
subsurface conditions encountered at the site. The following sections provide preliminary 
recommendations for the proposed expanded parking lot, pavilion, access ramp retaining walls 
and SWM facilities. 

6.1 Ramp Retaining Wall and Pavilion Foundations  

We expect that the access ramp retaining walls will retain less than 5 feet of soil and the 
foundation loads for the new pavilion to be less than 20 kips. Considering the subsurface 
conditions in the vicinity of the proposed structures (B-4), the structures may be supported by 
shallow spread footings. We recommend an allowable soil bearing pressure of 1,500 psf for 
spread footings supported by natural soil. The bearing pressures considers a factor of safety of 
at least 3 for general shear failure. Wall and column foundations are recommended to be at 
least 18 inches and 24-inches wide, respectively, for shear considerations.  
 
The exterior foundations should bear at a minimum depth of 2.5 feet below-grade for frost 
protection. The resultant total settlement of the foundations supported by approved foundation 
subgrades is not expected to exceed one inch. Differential settlement is estimated to be less 
than 0.5-inch.   
 
We understand that the foundations may be subjected to lateral loads. We recommend a fluid 
passive earth pressure of 300H psf, where H is the soil height adjacent to the foundation, for 
passive resistance of the soil. The passive pressure assumes that the soil will be backfilled as 
recommended in this report and compacted tight against the spread footing. The top one foot of 
soil from the finished surface should be neglected for passive resistance. Based on approved 
foundation subgrades as described in this report, a sliding coefficient of 0.34 may be used when 
evaluating sliding at the base of the spread footings. A factor of safety of 1.5 should be used 
when evaluating the passive and sliding resistance.  

6.2 Lateral Earth Pressures for Retaining Walls 

Site retaining walls will have to be designed to resist lateral earth pressure. Drainage panel 
should be placed behind the walls (retaining side of the wall) to eliminate hydro-static pressures. 
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The drainage panel must tie into an adequate drainage system. With the wall drainage system 
installed to reduce the hydro-static pressure, we recommend an equivalent active earth 
pressure of 42H psf, where H is the height of the wall. The earth pressures do not consider 
surcharge loads and slopes at the top of the wall. Use of heavy compaction equipment should 
not be allowed for backfilling operations behind the walls. 

6.3 Concrete Slab and Concrete Walk 

New concrete slabs for the pavilion and concrete paved access paths will be constructed in the 
at the park. A modulus of subgrade reaction (k-value) is commonly used to determine soil 
support parameters for concrete slab. Based on the subsurface conditions in the vicinity of the 
pavilion (B-4), the slab subgrades will generally consist of the existing fill and new compacted 
fill. Therefore, we recommend a modulus of subgrade reaction of 175 pci (considering a 1-ft by 
1-ft square plate) for subgrades prepared in accordance with Section 6.6 of this report.  
 
Considering the recommended modulus and the subgrade preparation, the following M-NCPPC 
concrete walk standard is considered suitable for the proposed access paths: 
 
5.0” Portland Cement Concrete 
3.0” Graded Aggregate Base 

6.4 Parking Lot Pavement 

An expanded parking lot is proposed for this project. We assume passenger vehicles will utilize 
this area as they visit the park. It is our understanding that the pavement section will consist of 
hot-mixed asphalt (HMA). The parking lot capacity and average daily traffic (ADT) was not 
known at the time of this report. However, we expect fire truck access (HS-20 loading) will be 
required. We have assumed a maximum parking lot capacity of 70 vehicles and an ADT of 160 
vehicles per day for this project. 
  
California Bearing Ratio (CBR) tests were not performed for the preliminary design, but should 
be performed for final design to evaluate the existing soil subgrades for pavement support. 
Based on the assumed ADT and anticipated soil subgrades in the vicinity of the proposed 
parking lot (B-2), the M-NCPPC standard is generally considered suitable for the pavement. 
However we recommend a thicker graded aggregate base layer as indicated in the section 
provided below: 
 
1.5” HMA Superpave 12.5mm for Surface – PG64-22 
4.0” HMA Superpave 25.0mm for Base – PG64-22 
6.0” Graded Aggregate Base 

6.5 Stormwater Management Considerations 

Field infiltration tests were performed adjacent to B-1, B-2, and B-3 at depths of approximately 2 
and 9 feet below-grade. A 5-inch diameter casing was installed at each location to facilitate 
infiltration testing. Water was placed in the casing to a depth of 24 inches from the bottom and 
allowed to pre-soak for a period of 24 hours. The casing was then re-filled to the 24-inch level, 
and the water level was measured after a one-hour period. This process was repeated three 
additional times at one hour intervals for a total period of approximately 4 hours. The field 



 M-NCPPC  
LONG BRANCH-WAYNE LOCAL PARK 
SWM AND SITE RENOVATIONS 
SILVER SPRING, MARYLAND 

           SaLUT-TLB REREFENCE NO. 17-0005 
JUNE 20, 2017 

  

 
 
GEOTECHNICAL ENGINEERING REPORT

 
PAGE 6

 
SaLUT-TLB

 

infiltration tests were performed in general accordance the 2000 Maryland Stormwater Design 
Manual, Appendix D.1 and MC DPS Design Guidelines. The results of the field infiltration tests 
are summarized below, and the detailed test results are included in Appendix A. 
 

Test Boring ID 
Approximate Test 
Depth/Elevation 

(ft.) 

Average Field 
Infiltration Rate 

(in./hr) 

USDA Textural 
Classification 

Minimum USDA 
Infiltration Rate 

(in./hr) 

B-1 9 / El. 258 0.03 
SANDY CLAY 

LOAM 
0.17 

B-2 9 / El. 260 1.11 CLAY LOAM 0.09 

B-3 2 / El. 263 0.00 SANDY LOAM 1.02 

 
Based on the 2000 Maryland Stormwater Design Manual, Appendix D.1 and MC DPS 
guidelinges, a minimum field infiltration rate of 0.52 inches per hour is required for infiltration 
practices. Lower infiltration rates preclude the use of infiltration practices. Infiltration practices 
are also precluded if groundwater or bedrock is within 4 feet of the bottom of the proposed 
facility. Groundwater or bedrock was not encountered within 4 feet of the test elevations.  
 
For design purposes, we recommend using the lower value of the average field infiltration rate 
and minimum USDA infiltration rate associated with the textural classification. The field and 
laboratory test results indicate that infiltration may not be feasible at the test elevations and 
locations of the infiltration tests.  
 
It is important to note that existing fill material was present at all infiltration test locations and will 
likely be encountered throughout the project area due to the existing construction. Fill material 
can vary greatly with a change in location and depth. Therefore SWM facilities with mediums 
within existing fill and soil not suitable for infiltration practices will likely need an underdrain 
system or lowering the medium in suitable soil for infiltration practices. 

6.6 Site Preparation 

6.6.1 Demolition, Clearing and Stripping 

The existing pavilion structure will be removed. Site preparation will require complete removal 
and disposal of any remnants of the existing foundations. It should be noted that any 
construction remnants left in-place may cause excavation difficulties for new and future 
construction.  
 
Vegetation, topsoil and roots must be removed in the project area prior to construction. Clearing 
and stripping should extend several feet beyond the development area if possible, and should 
be performed in a manner as to minimize disruption of the subgrade soils.  Depressions made 
by clearing operations shall be filled with suitable material and compacted to conform to the 
adjacent surface. standard is considered suitable for the proposed access paths.  

 6.6.2 Inspection of Subgrades 

We recommend that all subgrades be inspected by a Geotechnical Engineer or an experienced 
engineering technician.  Subgrades should be evaluated and unstable areas identified based on 
appropriate field testing. Any soft or loose zones that are identified that cannot be re-compacted 
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should be undercut to a depth, within the area marked by the inspecting Engineer. The depths 
and extent of undercuts shall be determined by the inspecting Geotechnical Engineer.  Deeper 
undercuts should be avoided, and it is requested that SaLUT-TLB be extended an opportunity to 
review the conditions warranting any deeper undercuts before undercutting commences. 
Undercut volume shall be backfilled to grade with compacted fill in accordance with the 
requirements in this report. 
 
Exposed subgrades must be sloped to facilitate surface runoff away from construction area and 
to prevent ponding of surface water.  If ponding of surface water does occur, it should be 
removed by pumping, ditching or as otherwise directed by the inspecting geotechnical engineer.  
During periods of anticipated inclement weather, exposed surfaces shall be graded and sealed 
to preclude infiltration of surface water.  

6.6.3 Fill Material and Compaction 

The on-site soils generally consisted of silty Sand and lean Clay. On-site soil that is free of 
organics and debris is considered to be suitable for reuse as compacted fill. Considering the 
laboratory test results, the natural moisture content of the on-site soils are likely above the 
optimum moisture content for compaction. Therefore drying of the soil or blending with dryer 
material may be required to achieve suitable compaction. 
 
If imported fill is required, we recommend to the material have non-expansive characteristics. 
The material should have less than 50 percent passing the No. 200 sieve, Liquid Limit of 30 or 
less, Plasticity Index less than 10, and a minimum dry density of at least 110 pcf. 
 
We recommend that all fill material be placed in lifts having a maximum loose lift thickness 
commensurate with the equipment being utilized to perform the compaction.  In no case should 
those lifts exceed eight (8) inches.  Each lift should be uniformly compacted to at least 95% of 
the laboratory maximum dry density as determined by ASTM D698. SWM medium subgrades 
that require infiltration practices should be compacted as directed by the Civil Engineer. 

7.0 RECOMMENDATIONS FOR ADDITIONAL STUDIES 

A limited subsurface exploration program was performed for this project in order to develop 
schematic design documents. The recommendations in this report are preliminary. Additional 
test borings, field and laboratory tests, and geotechnical engineering analyses will be required 
for final design of the ADA ramp, pedestrian bridge, site retaining walls, and parking lot 
pavement.  

8.0 LIMITATIONS 

This report has been prepared to aid in the evaluation of this site and to assist Site Resources in 
the design and construction aspects of aforementioned project based upon our understanding of 
the design details, project assumptions, criteria, and utilization of the aspects as outlined herein. 
All subsurface explorations require the extrapolation of limited amounts of data based on 
general geologic knowledge. The water level observations and geologic descriptions presented 
on the accompanying logs have been made with reasonable care and accuracy, but must be 
considered only an approximate representation of subsurface conditions to be encountered 
beyond a particular exploratory location. 
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Variations in the soil conditions noted in this report may be encountered during construction. 
SaLUT-TLB should be retained to observe subsurface conditions encountered during 
construction and to verify that conditions are compatible with the findings of this study. 
Observation services should include fill, footing, and pavement subgrade observations; and fill 
placement and compaction. If another firm is hired for construction observation services, 
SaLUT-TLB should be contacted immediately if significant variations are encountered or if the 
proposed locations or designs are altered.  
 
We have completed these services in accordance with general engineering practices used by 
members of the profession in the same region and under similar conditions of this project. We 
make no warranty or guarantee, either expressed or implied, for these services. 
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RESULTS OF FIELD TESTING 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Records of Soil / Rock Exploration 
 



 

GENERAL CLASSIFICATION SUMMARY FOR SOIL & ROCK EXPLORATION 

 

SOIL 

 Particle Size Identification Relative Proportions 

Boulders  - 12 inch diameter or more Descriptive Term  Percent

Cobbles  - 3 to 12 inch diameter  
Gravel - Coarse - 3/4 to 3 inches In accordance with ASTM D 2487 and 
 - Fine - 4.75mm to 3/4 inch ASTM D 2488 
Sand - Coarse - 2.00mm to 4.75 mm [Sieve #10 to #4]  

- Medium - 0.4mm to 2.00mm [Sieve #40 to #10] 
 - Fine - 0.075mm to 0.4mm [Sieve #200 to #40] 
Silt/Clay  - less than 0.075mm (Cannot see particles) 
Silt  - Atterberg limits plot below "A" line 
Clay  - Atterberg limits plot above "A" line 

 

Cohessionless Soils      Cohesive Soils 
 

Density  N-Value Consistency  N-Value 
Very loose 0-4 blows/ft. Very Soft 0-1 blows/ft.

Loose 5-10   blows/ft. Soft 2-4 blows/ft.
Medium Dense 11-30 blows/ft. Medium Stiff 5-8 blows/ft.
Dense 31-50 blows/ft. Stiff 9-15 blows/ft.
Very Dense >50 blows/ft. Very Stiff 16-30 blows/ft.

  Hard >30 blows/ft.

Classifications on logs are made by visual inspection. 
 

Standard Penetration Test - Driving a 2.0" O.D., 1 3/8" I.D., sampler a distance of 1.0 foot into undisturbed soil with a 140 pound 
hammer free falling a distance of 30.0 inches.   It is customary for us to drive the spoon 6.0 inches of penetration to seat into 
undisturbed soil, and then perform the test.  The number of hammer blows for seating the spoon and making the tests are recorded for 
each 6.0 inches of penetration on the drill log (Example: 6-8-9).  The standard penetration test resistance or "N"-value can be obtained 
by adding the last two figures (i.e., 8 + 9 = 17 blows/ft.). 

Strata Changes - In the column "Soil Descriptions" on the drill log, the horizontal lines represent estimated strata changes.  

Groundwater observations were made at the times indicated.  Porosity of soil strata, weather conditions, site topography, etc., may 
cause changes in the water levels indicated on the 
logs. 

ROCK 
 

Rock Quality Designation (RQD) - The sum of the lengths of pieces of recovered core which are greater than four inches in length, 
expressed as a percentage of the total length of the core run.  If the core has been broken by the drilling process, it is considered to be 
intact provided the broken fragments are cumulatively greater than 4 inches in length.   For this investigation, vertical separations 
which split the core have not been considered discontinuities when determining RQD. 

 
Recovery (REC) - The total length of core recovered expressed as a percentage of the total length of that coring run. 

 
ROCK CLASSIFICATION 
Fresh- No visible signs of discoloration or decomposition. 
Slightly Weathered - Slightly discolored. Lower in strength than fresh rock. Dull under hammer. 
Moderately Weathered - Significant portions show discoloration and weakening (softening, lighter color). Shows loss of weight. 
Rock fabric evident. 
Highly Weathered - Almost all of the rock shows severe discoloration and weathering. Rock fabric evident in majority of the rock. 
Completely Weathered (Saprolite) - Rock fabric discernible in a few scattered locations. Effectively reduced to soil and can be broken 
by hand. 
Residual Soil - Reduced to soil. Rock fabric not discernible. Can be easily broken by hand. 
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Field Infiltration Test Results 
 



SaLUT-TLB
A Division of  Soil and Land Use Technology, Inc.

Name of Project: M-NCPPC - Long Branch-Wayne Local Park
Project No.: 17-0005

Contracted With: Site Resources, Inc.
Location:

Date: 6/5/2017

Technician(s):

Inspector: S.H.

Boring No.:
Surface Elevation 267 ft. Casing

Test Depth 9.0 ft. Stick-up 0.40 ft.
Test Elevation 258.0 ft.

Time Depth (ft) Time Depth (ft) Time Depth (ft) Time Depth (ft)

 

0 min 7.34 0 min 7.34 0 min 7.34 0 min 7.35

10 mins 10 mins 10 mins 15 mins

30 mins 30 mins 30 mins 30 mins

45 mins 45 mins 45 mins 45 mins 

60 mins 7.34 60 mins 7.34 60 mins 7.35 60 mins 7.35

Rates (ft.) 0.00 0.00 0.01 0.00

Average Infiltration Rate  = 0.03 inch/hr

inch/hr

USDA Textural Classification SANDY CLAY LOAM

Soil Texture Min. Infiltration Rate 0.17

Infiltration Test Data

Silver Spring, MD

B-1

1st Hour Run 2nd Hour Run 3rd Hour Run 4th Hour Run



SaLUT-TLB
A Division of  Soil and Land Use Technology, Inc.

Name of Project: M-NCPPC - Long Branch-Wayne Local Park
Project No.: 17-0005

Contracted With: Site Resources, Inc.
Location:

Date: 6/5/2017

Technician(s):

Inspector: S.H.

Boring No.:
Surface Elevation 269 ft. Casing

Test Depth 8.0 ft. Stick-up 0.35 ft.
Test Elevation 261.0 ft.

Time Depth (ft) Time Depth (ft) Time Depth (ft) Time Depth (ft)

 

0 min 7.36 0 min 7.36 0 min 7.36 0 min 7.36

10 mins 10 mins 10 mins 15 mins

30 mins 30 mins 30 mins 30 mins

45 mins 45 mins 45 mins 45 mins 

60 mins 7.45 60 mins 7.45 60 mins 7.45 60 mins 7.46

Rates (ft.) 0.09 0.09 0.09 0.10

Average Infiltration Rate  = 1.11 inch/hr

inch/hr

USDA Textural Classification CLAY LOAM

Soil Texture Min. Infiltration Rate 0.09

Infiltration Test Data

Silver Spring, MD

B-2

1st Hour Run 2nd Hour Run 3rd Hour Run 4th Hour Run



SaLUT-TLB
A Division of  Soil and Land Use Technology, Inc.

Name of Project: M-NCPPC - Long Branch-Wayne Local Park
Project No.: 17-0005

Contracted With: Site Resources, Inc.
Location:

Date: 6/5/2017

Technician(s):

Inspector: S.H.

Boring No.:
Surface Elevation 265 ft. Casing

Test Depth 2.0 ft. Stick-up 1.30 ft.
Test Elevation 263.0 ft.

Time Depth (ft) Time Depth (ft) Time Depth (ft) Time Depth (ft)

 

0 min 1.29 0 min 1.29 0 min 1.29 0 min 1.29

10 mins 10 mins 10 mins 15 mins

30 mins 30 mins 30 mins 30 mins

45 mins 45 mins 45 mins 45 mins 

60 mins 1.29 60 mins 1.29 60 mins 1.29 60 mins 1.29

Rates (ft.) 0.00 0.00 0.00 0.00

Average Infiltration Rate  = 0.00 inch/hr

inch/hr

USDA Textural Classification SANDY LOAM

Soil Texture Min. Infiltration Rate 1.02

Infiltration Test Data

Silver Spring, MD

B-3

1st Hour Run 2nd Hour Run 3rd Hour Run 4th Hour Run
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LABORATORY TEST RESULTS 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Summary of Laboratory Test Results 
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Atterberg Limits 
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Gradation Analyses 
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USDA Textural Classification Charts 
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Moisture – Density Curve 
 



90

95

100

105

110

115

120

125

130

135

140

145

150

0 5 10 15 20 25 30

39

Opt.
MC % PIClassification

CLAYEY SAND(SC)

LL

   

Depth,
Ft

1.0-5.0B-2

D
R

Y
 D

E
N

S
IT

Y
, p

cf

Boring

Bag

Sample
No.

Date: 6/8/2017

Max. Dry
Density

(pcf)

WATER CONTENT, %

MOISTURE-DENSITY RELATIONSHIP

121.0 12.3

* Oversize Correction

Test Method: ASTM D1557 Method A

Curve of 100% Saturation
for Specific Gravity Equal to: 2.7

Tested By: EM

16

Project:  Long Branch-Wayne Local Park SWM & Site Renovations

Location:  Silver Spring, MD

Project Number:  17-0005

T
LB

_C
O

M
P

A
C

T
IO

N
_M

U
LT

IP
LE

  
B

O
R

IN
G

 L
O

G
S

.G
P

J 
 S

A
LU

T
20

14
.G

D
T

  
6/

15
/1

7





Detailed Cost EsƟ mate / 
Phasing Plan
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TOTAL PROJECT COST (ALL PHASES)
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PHASE 1 PLAN
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PHASE 1 COST
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PHASE 2 PLAN
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PHASE 2 COST
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PHASE 3 PLAN
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PHASE 3 COST
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RECOMMENDED PROJECT - PHASES 1 & 2 PLAN
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PHASES 1 & 2 COST
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Bonney, Lucas

From: Anyesha Mookherjee <AMookherjee@sha.state.md.us>
Sent: Friday, February 03, 2017 11:15 PM
To: Bonney, Lucas
Cc: Claudine Myers; Dave Murnan
Subject: RE: University Boulevard (MD 193) at Long Branch-Wayne Park
Attachments: LBW-Four Concept Plans Handout.pdf

Follow Up Flag: Follow up
Flag Status: Flagged

Categories: Red Category

Lucas:

From an access point of view, you have two options:

1. All access to be provided via Wayne Avenue, in which case both parking lots (25 spaces each would be aligned
along Wayne Avenue Concept 1 and 2)

2. Access provided to one parking lot from MD 193 (University Boulevard) by one way in access road which would
exit onto Glenville. The other lot would be still accessed via Wayne Avenue. This is shown in Concept 3 and 4.

SHA would recommend all access to the parking spaces be made via Wayne Avenue as this intersection is already
signalized. At this stage, without any projections available I cannot say for sure if this intersection (the left turn lanes
along MD 193) has sufficient storage to handle the additional traffic that may be generated. But for now, one may
assume that park traffic would rarely coincide with peak hour weekday traffic. From an operational safety standpoint,
this access would be preferred too.

Any access from MD 193 would be either a right in only or a right in/right out type. We would not recommend a full
movement access point on MD 193 between Wayne Avenue and Glenville Road as this would create operational
challenges given that Wayne Avenue and Glenville Road are approximately 560 feet apart. A right in/right out access
point has the potential of reducing gaps/sight distance for vehicles exiting Glenville Road who now depend on gaps
created by the signal at Wayne Avenue to make their turns. Also this type of access would create u turning traffic at a
downstream intersection on heavy use days when the parking space fills up.

I am not sure how the right in/right out access for North Four Corners Park, also on MD 193 (near the intersection with
Brunett Avenue) was approved without doing some further research. However, just looking at the aerials I could hazard
a guess. There is no signalized intersection within close proximity of the North Four Corners Park to take advantage of.
Also Brunett Avenue forms a T intersection with MD 193 on the opposite side of the park and as such traffic
entering/exiting park does not affect Brunett Avenue. There is a residential driveway about 200 feet west of the Park
access, however motorists exiting from this driveway do not have a signal close by to provide reliable gaps. The nearest
signal is approximately 2000 feet away.

If you want to discuss further, please feel free to give me a call on Monday. I am also cc ing Claudine from Engineering
Systems Team on this, in case I have missed anything. Sorry for the delay…but I did make it by 2/3

Regards
Anyesha






