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NORTHEAST DA: STUDY POINT 3
FLOW THROUGH EX. 54" RCP PIPE
STRUCTURES X12 - X10

800

( IN FEET )
1 inch = 200ft.

Exhibit 23

H-154

Inlet X10
Project Description
Solve For Efficiency
Input Data
Discharge 2.39 cfs
Slope 0.026 ft/ft
Gutter Width 1.80 ft
Gutter Cross Slope 0.094 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 4.0in
Local Depression Width 16.0 in
Grate Width 1.80 ft
Grate Length 5.8 ft
Grate Type 45° Tilt Bar
Clogging 0.0 %
Curb Opening Length 5.8 ft
Options
Calculation Option Use Both
Grate Flow Option Exclude None
Results
Efficiency 84.65 %
Intercepted Flow 2.02 cfs
Bypass Flow 0.37 cfs
Spread 6.2 ft
Depth 3.1in
Flow Area 0.5 ft2
Gutter Depression 1.6in
Total Depression 5.6in
Velocity 4.73 ft/s
Splash Over Velocity 9.71 ft/s
Frontal Flow Factor 1.000
Side Flow Factor 0.312
Grate Flow Ratio 0.777
Equivalent Cross Slope 0.221 ft/ft
Active Grate Length 5.8 ft
Length Factor 0.000
Total Interception Length 9.7 ft
Messages
Inlet X10
Messages
Grate Length
should be
within the
defined range
Messages of HEC-22's
Chart 5
(approx. 0.5-
4.5 ft/0.15-
1.35m).
Q = CXI*A
Q10 = 0.72 x
Notes 7.07 x0.47
Q10 = 2.39
cfs
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NEW STORM DRAIN

Inlet X8
Project Description
Solve For Efficiency
Input Data
Discharge 7.84 cfs
Slope 0.245 ft/ft
Gutter Width 1.80 ft
Gutter Cross Slope 0.094 ft/ft
Road Cross Slope 0.020 ft/ft
Roughness Coefficient 0.013
Local Depression 4.0in
Local Depression Width 16.0 in
Grate Width 1.80 ft
Grate Length 5.8 ft
Grate Type 45° Tilt Bar
Clogging 0.0 %
Curb Opening Length 5.8 ft
Options
Calculation Option Use Both
Grate Flow Option Exclude None
Results
Efficiency 43.78 %
Intercepted Flow 3.43 cfs
Bypass Flow 4.41 cfs
Spread 6.5 ft
Depth 3.1in
Flow Area 0.5 ft2
Gutter Depression 1.6in
Total Depression 5.6in
Velocity 14.61 ft/s
Splash Over Velocity 9.71 ft/s
Frontal Flow Factor 0.559
Side Flow Factor 0.056
Grate Flow Ratio 0.759
Equivalent Cross Slope 0.216 ft/ft
Active Grate Length 5.8 ft
Length Factor 0.000
Total Interception Length 31.7 ft
Messages
Inlet X8
Messages
Grate Length
should be
within the
defined range
Messages of HEC-22's
Chart 5
(approx. 0.5-
4.5 ft/0.15-
1.35m).
Q = CXI*A
Q10 =0.53 x
Notes 5.85x2.53
Q10 = 7.84

cfs

NARRATIVE

- AT THE POINT OF INVESTIGATION THERE IS A 1.01 ACREAGE
DECREASE IN DESIGN DRAINAGE AREA AND A 3.7 CFS DECREASE IN 10
YEAR FLOW. THE DECREASE IN FLOW IS DUE TO THE OVERALL
DECREASE IN IMPERVIOUS SURFACES ACROSS THE DEVELOPMENT
SITE AND REROUTING OF FLOW VIA ENCLOSED STORM DRAINAGE.

- REFER TO SHEET 2 FOR IN-DEPTH COMPUTATIONS.

- THE EXISTING STORM DRAIN DOWNSTREAM OF THE POINT OF
INVESTIGATION IS ADEQUATELY SIZED FOR THE CHANGE IN FLOW.

(SEE http://websoilsurvey.nrcs.usda.gov/app/)

SOIL BOUNDARIES HAVE BEEN GRAPHICALLY REPRODUCED FROM MONTGOMERY COUNTY SOILS MAP,

FROM THE WEB SOIL SURVEY INTERNET SITE, DATED 06-28-2024.

MAP UNIT SYMBOL MAP UNIT NAME HSG RATING
2B Glenelg Silt Loam, 3 to 8 percent slopes. B
400 Urban Land. D
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I
I
CIVIL ENGINEERING
LAND SURVEYING
LANDSCAPE ARCHITECTURE
LAND PLANNING
T— —
\\ \\ — _ — — — — — T ﬁ. | ‘ Nl \ | EXISTING CONDITIONS 9220 Wightman Road, Suite 120
| — Total . Grassed | Rational Montgomery Village, MD 20886
\ | - l ) /‘< - | . USER:  MSH Drainage | MPEMOUS | pinane el Phone: 301.670.0840
L | e I : Str. # Drainage
\ \ . — | DATE 08.20.2024 Area, DA Area, G www.mhgpa.com
\ \ | Y Ayyenm—"——— o e NBETHESDA PARKLAWN - EX CONDITIONS DRAINGE STUDY CHECKED BY: ey AR MAR]( o
P . . . C ight @ 2024 by Macris, Hendricks &
\ \ \ T / \ |1~ (—A STORM DRAIN COMPUTATIONS JOB#:  2023.193.11 %30 0.06 0.00 0.06 030 O ascook, P.A. All Rights Reserved
\ \ \ \ — I 10.00 YEAR RETURN PERIOD FILE: EX PIPE
\ \ N S | \ r—1 [‘_ | l— —_—— X28 54.12 48.25 5.87 0.83
\ o — ——— — —_— | [\ — L—— FROM TO AREA  AREA SUM R AR  ARSUM  TIME [ Q SLOPE  DA. VEL L TIP N Hf X24 1.02 0.25 0.77 0.45 =
\ \ N - \[ NO. NO. AC. AC. MIN. INHR CFS % IN FPS FT. MIN VALUE FT. X22 0.59 0.24 0.35 0.55
\ \ | o L_ 1= 71 A | 1 X28 X26 54.12 54.12 0.84 45.46 45.46 17.76 463 210.4 115 54 132 250.0 0.31 0.013 2.86 20 0.36 0.31 0.05 0.82
\ \ ' — LI — L<4q | I X26 s 54.12 0.00 45.46 18.07 459 210.4 1.15 54 Y 57.0 0.07 0.013 0.65 Xia 103 071 032 071
' : , _ _ _
\ \ ‘ . | POINT OF INVESTIGATION | o . X24 X22 1.02 1.02 0.45 0.46 0.46 5.00 7.07 3.2 0.25 15 26 65.0 0.41 0.013 0.16 e - T e ==
\ \ AN / | STR. X12 - X10 EX. 54" RCP @ 1.82% | | X22 X18 0.59 55.73 0.55 0.32 46.24 18.15 458 211.9 1.16 54 133 55.0 0.07 0.013 0.64
\ NS | ' y ' —_——— X20 X18 0.36 0.36 0.86 0.31 0.31 5.00 7.07 22 0.11 15 1.8 13.0 0.12 0.013 0.01
\ \ N Qf;\ / ll_ . EXISTING CONDITIONS X18 X16 56.09 0.00 46.55 18.22 457 212.9 117 54 134 56.0 0.07 0.013 0.66 / v
\ \ %\ 7’:?% . @ ‘ | DRAINAGE AREA = 57.12 ACRES 5 X16 X12 56.09 0.00 46.55 18.29 456 212.9 117 54 134 92.0 0.11 0.013 1.08 J Y/ Digiary Sidicd oy Scott Roser
\ \ N NN G / : IMPERVIOUS AREA = 49.77 ACRES I o X14  X12 1.03 1.03 0.71 0.73 0.73 5.00 7.07 5.2 0.64 15 42 119.0 0.47 0.013 0.76 o TR A
\ \ N Q//<°+ « ‘ PERCENTAGE IMPERVIOUS 87% e - [x12 X10 57.12 0.00 47.29 18.40 455 2152 1.20 54 135 79.0 0.10 0.013 0.95 | . I
N & : _ Professional Certification
WEIGHTED C - 082 | hereby certify that these documents were prepared or
= d b , and that | duly i d
Q1 0 . 2152 CFS Pro?eF;psriZ\rl:Zl Eng\Ze?nundei chTaawsuo); tlr:::nsstite of
Smin =1.20% Maryland. Lic. No. 14979 Exp. Date. 07.02.2026
OWNER / APPLICANT:
ARCLAND
P.O. BOX 25523
WASHINGTON, DC 20027
CONTACT: ANTHONY PISCITELLI
PHONE: 202-818-9264
EMAIL: anthony@arc/land
GRAPHIC SCALE
50 0 25 50 100 200
( IN FEET )
1 inch =  50ft.
l c— "
\ T — | \ N \ | PROPOSED CONDITIONS
\ | \ \< 3 Total | . Grassed | Rational
\ L l l | - — — USER: MSH st # | Drainage n[;pe_nnous Drainage ner
\ | L— L — = s | DATE:  08.20.2024 r-# | Area, DA| Drainage | ar. g
\ e L Y n—————— e NBETHESDA PARKLAWN - PROPOSED CONDITIONS DRAINGE STUDY CHECKED BY: (Ac) |Ared TG ap s
- — STORM DRAIN COMPUTATIONS JOB#: 2023.193.11
\ | \ / \ | |~ —11 10.00 YEAR RETURN PERIOD FILE PR PIPE S [ S e i .
\ ﬂﬂﬂ,\ \ =1y _— ' 214 | 0.19 0.11 0.09 0.63
\ | —— FROM TO AREA  AREA SUM R AR ARSUM TIME I Q SLOPE  DIA. VEL L TIP N Hf QCFS PIPE 212 0.27 0.15 0.12 0.63
\ - \ ( NO. NO. AC. AC. MIN. INHR CFS % IN FPS FT. MIN VALUE FT. MAX  SLOPE 210 0.49 0.28 0.21 0.64
\ L_ 1= 7| m | A X28 1160  54.12 54.12 0.83 44.92 44.92 17.76 463 207.9 112 54 13.1 256.0 0.33 0.013 2.86 310.30 2.49 208 018 018 0.00 090
\ L — L—<q | I 1160 1140 54.12 0.00 44.92 18.09 459 207.9 112 54 13.1 127.0 0.16 0.013 1.42 310.30 2.49 Sh T T o =
1 X | 2100 1140 0.49 0.49 0.64 0.31 031 5.00 7.07 2.2 033 12 2.8 31.0 0.18 0.012 0.10 NA NA : : : :
\ POINT OF INVESTIGATION | _ S J—— 5 T 5 | an i S
STR. 100 - X10 EX. 54" RCP @ 1.82% | 1140 1120 54.61 0.00 45.23 18.25 457 206.7 1.10 54 13.0 26.0 0.03 0.013 0.29 236.00 1.44
\ ' y ' @ 1.82% = 2080 1120 0.18 0.18 0.90 0.16 0.16 5.00 7.07 1.1 0.09 12 15 310 035 0.012 0.03 NA NA 202 0.03 0.03 0.00 0.90
\ PROPOSED CONDITIONS 1120 1100 54.79 0.00 45.40 18.28 457 2072 1.11 54 13.0 11.0 0.01 0.013 0.12 236.00 1.44 RD 0.21 0.21 0.00 0.90
N \ DRAINAGE AREA = 56.12 ACRES o 1100 108.0 54.79 0.00 4540 1830 456 2072 111 54 13.0 29.0 0.04 0013 032 25710 171 200 | 004 0.04 0.00 090 REVISIONS
\ IMPERVIOUS AREA = 49.65 ACRES — o 1080  106.0 54.79 0.00 45.40 18.33 4.56 207.2 1.11 54 13.0 39.0 0.05 0.013 0.43 215.40 1.20 152 | 042 0.42 0.00 0.90 NO. DESCRIPTION DATE
\ \ PERCENTAGE IMPERVIOUS 88% = = 206.0 106.0 0.46 0.46 0.46 0.21 0.21 5.00 7.07 1.5 0.15 12 1.9 22.0 0.19 0.012 0.03 NA NA = 1'02 0'00 1'02 0'30
\ \ WEIGHTED C = 0.83 P 1060  104.0 55.25 0.00 4561 18.38 455 207.7 112 54 13.1 112.0 0.14 0.013 1.25 21.40 1.20 : ' ; '
N \ Q10 = 209.1 CFS e — e — = 2040 2020 014 0.14 0.84 0.12 0.12 5.00 7.07 0.8 0.05 12 1.1 49.0 0.77 0.012 0.02 NA NA X10 | 047 0.32 0.14 0.72
Smin = 1'130/ — RD 2020 0.21 0.21 0.90 0.19 0.19 5.00 7.07 1.3 0.12 12 1.7 24.0 0.24 0.012 0.03 NA NA
n=1.19% - — " 2020 1040 0.06 0.41 0.90 0.05 036 5.77 6.85 2.5 0.15 15 2.0 3.0 0.02 0013 0.00 NA NA
\ \ P 1040 1020 55.66 0.00 45.97 18.53 454 208.5 112 54 13.1 44.0 0.06 0.013 0.49 215.40 1.20
- 2000 1020 0.04 0.04 0.90 0.04 0.04 5.00 7.07 0.3 0.04 8 0.7 46.0 1.05 0.012 0.02 NA NA
1020  100.0 55.70 0.00 46.00 18.58 453 208.4 112 54 13.1 143.0 0.18 0013 1.61 240.80 1.50
1520  150.0 0.42 0.42 0.90 0.38 0.38 5.00 7.07 2.7 0.40 12 3.4 23.0 0.11 0.011 0.09 NA NA
1500  100.0 0.42 0.00 0.38 5.11 7.03 2.7 0.17 15 22 30.0 0.23 0013 0.05 NA NA
[100.0 X10 56.12 0.00 46.38 18.76 451 209.1 113 54 13.1 74.0 0.09 0.013 0.84 266.00 1.83 |
.
R
TAX MAP HQ122 WSSC 215NW05
N PLAT 9530
\s
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MARYLAND
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7\ INDUSTRIAL CENTER
WEIGHTED RATIONAL "C" COEFFICIENT
N\
\ CONDITION | STUDY POINT | TOTAL CA; [TOTAL A;| Cw
\
\\ EXISTING X12-X10 47.01 57.12 0.82
\ PROPOSED 100-X10 46.61 56.12 0.83 PROJ. MGR DCM
\ﬁé CW=(C1A1 + CiAi+....) / (AM1+Ai+...) DRAWN BY MSH
Y SCALE 1"=50
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>
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