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Project Location 8 Summary Description

The Bryans Road Shopping Center is located in the western quadrant of the intersection of Indian Head Highway
(MD 301) and Marshall Hall Road (MD 227). The existing shopping center was built in the early 1970’s prior
to the first stormwater regulations that were adopted in 1983 for the state of Maryland. The County’s NPDES
program has identified the shopping center as a designated location for implementing water quality BMP’s to
mitigare untreated impervious surfaces. In conjunction with the water quality improvements, the shopping center is
implementing phase I of the Town Center Concept set forth in the May 2008 Feasibility Study performed by
Johnson, Mirmiran & Thompson (TMT). Please note that the intent of this project is to only treat the quality and

not address quantity.

Parcel 261 is the proposed location for the BMP. The County’s NPDLS committee has strongly requested that the
parcel be utilized for park space as well as a cencral feature to a town centre. The +43,000 sf parcel is highly
vegetated with both small shrubbery and large trees. On the castern part of the parcel, there is a 172" conveyance
swale that carries water overland between two stormwater pipe networks. A soils investigation was performed and

indicated that the ground water table is roughly 7° below the surface.

Project Design Concepts

Parcel 309 and 261-

The Bryans Road Shopping Center (Parcel 309) consists of approximately 95% impervious area that currently
drains via a single storm drain network to a ditch partially located on parcel 261. The existing parking layout for
the shopping center lacks defined drive aisles and circulation patterns for both vehicles and pedestrians. With
minimal impact to the existing parking count, landscaped islands have been proposed to help define drive aisles and
provide a defined circulation pactern. Proposed inlets are strategically placed wichin the proposed parking lot layout
to capture the maximum amount of drainage while staying within the capacity of each inlet.

With the proposed inlets, approximately 9.1 acres of impervious area will be safely conveyed to parcel 261 for
treatment. In order to sausfy the County's request of a town squarc—park on parcel 261, the proposed BMP must
be placed underground. The soils report shows that infilcration is possible, but not practical due to high
groundwater and limited available space on parcel 261. In licu of infiltration, an underground stormfiltering system

has been proposcd.

The proposed stormfileer system was designed in conjunction with the Contech Construction Products Inc
engineers, utilizing MDE approved methods. The system has been designed to have the water quality volume stored
upstream of the scormfilter system in approximately 1800 linear feet of 48” HDPE pipe. This design allows for
the proposed stormfileer structure to be much smaller and contain approximately half of the stormfileers that would
normally be provided. In addition to providing storage to reduce the number of filters, a hydrodynamic separacor

11634 Worcester Highway Showell, Maryland 21862
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has been proposed upstream of the diversion structure. The hydrodynamic separator removes large sediment and
debris before it reaches the storage pipes and stormfilter chamber, thereby minimizing che long term maintenance
requirements of these facilities. For all stormwater calculations and analysis please refer to the scormwater

ll'lﬁllﬂgClTlCl]lf I'L’POL’E.

Summaty of Results:

The proposed stormwater management system maximizes the water quality treatment area while still satisfying the
County’s request for a park-town center. The overall layout and design of the shopping center has been improved
with strategically located landscaped islands and pedestrian walkways that minimize impact to the current layour. In
the limited area, the park layout has been designed to provide the surrounding arca with a space that can be utilized

as a rown centre, as desired.
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Q-10
Prepared by {enter your company name here} Page 2
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Area Listing (selected nodes)
Area (acres) CN Description (subcats)
0.050 61 >75% Grass cover, Good, HSG B (F)
0.429 80 >75% Grass cover, Good, HSG D (C,D,E,G,J)

9.288 98 Paved parking & roofs (A,A-1,B,B-1,C,D,E,.EX 6,F,G,J)

9.766



Q-10 Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by {enter your company name here} Page 3
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Subcatchment A: WS-A

Runoff = 522 cfs@ 11.98 hrs, Volume= 0.278 af, Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN  Description
51,185 98 Paved parking & roofs
51,185 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment A: WS-A

Hydrograph
: o
5  Type Il 24-hr 2-Year
| s Rainfall=3.30"
i A S R R | Runoff Area=51,185 sf
'Runoff Volume=0.278 af
g B A | I Runoff Depth>2.84"
: I - - Tc=7.0 min
R I I s B e R | e e CN=98
1—_ ..
Rl
5 6 7 8 9 10 i E 12 1 14 15 16 17 18 19 20

Time (hours)



Q-10 Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by {enter your company name here} Page 4
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Subcatchment A-1: WS-A-1

Runoff = 6.63cfs @ 11.98 hrs, Volume= 0.353 af, Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN  Description
65,080 98 Paved parking & roofs

65,080 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment A-1: WS-A-1

Hydrograph

?- | TR, X _ . ! __________ o -

| | T T I Type Il 24_ht_2_-Ye_ar_

B : I ~ Rainfall=3.30"

E S et A Runoff Area=65,080 sf

10 3 | ' anany e R,l,l,ﬂ,off Volume=0.353 af
g « “Runoff Depth>2.84"
5 Tc=7.0 min

~ CN=98

Nz - ,-,7 27777707

5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20

Time (hours)
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Type Il 24-hr 2-Year Rainfall=3.30"

Q-10
Prepared by {enter your company name here} Page 5
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Subcatchment B: WS-B
Runoff = 243 cfs@ 11.98 hrs, Volume= 0.129 af, Depth> 2.84"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"
Area (sf) CN  Description
23,864 98 Paved parking & roofs
23,864 Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment B: WS-B
Hydrograph
[z ] | ! :
| 3 Type Il 24-hr 2-Year
RS U SN B N B Ralnfall 3.30"
z Runoff Area=23,864 sf
Runoff Vqume—O 129 af
g Ru noff Depth>2.84"
3 ; 5
I S I R R e Tc=7.0 min
_ | S % 2 ; |
WV 7777777 T WJ SIS
5”'é'“'f"“é“”é”"ﬁf'“1¢1””1'2“13“14 15 16‘”1I?i'”1I8””1|9”“2I0

Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Subcatchment B-1: WS-B-1
Runoff = 3.16cfs @ 11.98 hrs, Volume= 0.168 af, Depth> 2.84"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"
Area (sf) CN Description
30,995 98 Paved parking & roofs
30,995 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment B-1: WS-B-1
Hydrograph
'

Flow (cfs)

[E6es] ' ; 3 3
- ~Type Il 24-hr 2-Year
. Rainfall=3.30"

Runoff Area=30,995 sf

,,,,, Runoff Volume-O 168 af
Runoff Depth>2 84"
Tc—‘7 0 min

// A///V/ ///7/

T T T T T T T T ~T~T
7 8 9 10

Nz d

11

12

13 14 10 16 17 18 19 20

Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Subcatchment C: WS-C
Runoff = 257 cfs@ 11.98 hrs, Volume= 0.137 af, Depth> 2.84"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"
Area (sf) CN  Description
24,931 98 Paved parking & roofs
250 80 >75% Grass cover, Good, HSG D
25,181 98 Weighted Average
250 Pervious Area
24,931 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment C: WS-C
Hydrograph
; ‘ o
ErE] : r f ; ;
- Type Il 24-hr 2-Year
. { i) f Rainfall=3.30"
A1 A Il Runoff Area=25,181 sf
Lo Runoff Volume=0.137 af
g ' Runoff Depth>2.84"
3 ! : -
& Te=7.0 min
%1 - CN=98
Nz . A

™ LN e e S T=TT"T I
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Subcatchment D: WS-D

Runoff = 3.86cfs @ 11.98 hrs, Volume= 0.206 af, Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"
Area (sf) CN Description
37,313 98 Paved parking & roofs
596 80 >75% Grass cover, Good, HSG D
37,909 98 Weighted Average
596 Pervious Area
37,313 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment D: WS-D
Hydrograph
fffffffffff . ]

- N Type || 24-hr 2-Year
Ramfall 3.30"

Runoff Volume-o 206 af

g 1 o j ' Runoff Depth>2.84"
8 Tc=7.0 min
; | - CN=98
41 T |
N7 ///7//// 777
5 I”é“.I%'I'.é”'.Sl}l“I1I0”“1I1H”1'2”‘13.”1I4””15 16 17 18 19 20

Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Subcatchment E: WS-E

Runoff = 6.50cfs @ 11.98 hrs, Volume= 0.340 af, Depth> 2.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

59,598 98 Paved parking & roofs
4,982 80 >75% Grass cover, Good, HSG D

64,580 97 Weighted Average

4,982 Pervious Area
59,598 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment E: WS-E

Hydrograph
AT T e i T
s e e : Type I 24 hr 2-Year
| .~ Rainfall=3.30"
“Runoff Area=64,580 sf
BTN e _é_RunoffVolume-o 340 af
g+ | | ' Runoff Depth>2.75"
8 : AR D . . Tc=7.0 min-
5 CN=97
g1 7 T ge,
G: / /,’//7//7//

T 17 T T T T T L e ant T L L T
5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20
Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Subcatchment EX 6: WS-6

Runoff = 3.99cfs@ 11.98 hrs, Volume= 0.212 af, Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN  Description
39,142 98 Paved parking & roofs

39,142 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment EX 6: WS-6

Hydrog.raph
T R “EmE] S S
" o | Type II 24 hr 2-Year
N | Ralnfall 3.30"

/ i
e Runoff Area=39,142 sf

Runoff Vqume—O 212 af

g . Runoff Depth>2.84"
s o A T'c’"?’O min
i CN=98
1- ]
| 1%
Nz
5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Subcatchment F: WS-F

Runoff = 2.82cfs@ 11.98 hrs, Volume= 0.143 af, Depth> 2.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN  Description

26,892 98 Paved parking & roofs
2,160 61 >75% Grass cover, Good, HSG B

29,052 95 Weighted Average

2,160 Pervious Area
26,892 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment F: WS-F

Hydrograph
_ e Ty R .
- Type Il 24-hr 2-Year
| Rainfall=3.30"
) I L Runoff Area=29,052 sf
S L ) | 'Runoff Volume=0.143 af
g | ' Runoff Depth>2.57"
c Tc=7.0 min
| .~ CN=95_
Wz S 2

T T T T T T LB L T T
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Subcatchment G: WS-G

Runoff = 295cfs @ 11.98 hrs, Volume= 0.154 af, Depth> 2.75"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"
Area (sf) CN Description
28,366 98 Paved parking & roofs
960 80 >75% Grass cover, Good, HSG D
29,326 97 Weighted Average
960 Pervious Area
28,366 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/fty  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment G: WS-G
Hydrograph

| Ramfall 3.30"
Runoff Area"29 326 sf

Ru‘noff De.pth>2.'{5"
Tc=7.0 min

Flow (cfs)
B

ol Type Il 24-hr 2-Year

\pzzzzzzz L /7///7//7/ 2277

L LI e e e e L L T

T T T Y
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Subcatchment J: WS-J
Runoff = 254 cfs @ 11.98 hrs, Volume= 0.123 af, Depth> 2.20"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"
Area (sf) CN  Description
17,235 98 Paved parking & roofs
11,878 80 >75% Grass cover, Good, HSG D
29,113 91 Weighted Average
11,878 Pervious Area
17,235 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment J: WS-J
Hydrograph
| S N
254 cfs : ! i }
- Type Il 24-hr 2-Year
| Rainfall=3.30"
2|  Runoff Area=29,113 sf
| Runoff Volume=0.123 af
J ~ Runoff Depth>2.20"
3 ; ‘ ! .
£ A ~ Te=7.0 min
- = e . CN=91
Nz A
5 6 7 ' ””IBII“1IDI”'1I1“”1|2”.I1|3”l‘1I4“”1‘5H“1l6“”1I7””1I8””1|9‘H2|0

Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Pond INLET 6: INLET EX6

Inflow Area = 0.899 ac, Inflow Depth > 2.84" for 2-Year event

Inflow = 3.99cfs @ 11.98 hrs, Volume= 0.212 af

Outflow = 3.99cfs @ 11.98 hrs, Volume= 0.212 af, Atten= 0%, Lag= 0.0 min
Primary = 3.99cfs @ 11.98 hrs, Volume= 0.212 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=173.82' @ 11.98 hrs
Flood Elev= 175.94'

Device Routing Invert Qutlet Devices
#1  Primary 172.80' 24.0" x 161.1' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 172.29' S=0.0032"/" Cc=0.900
n=0.012 Concrete pipe, finished

Primary OutFlow Max=3.84 cfs @ 11.98 hrs HW=173.79' (Free Discharge)
T _1=Culvert (Barrel Controls 3.84 cfs @ 3.60 fps)

Pond INLET 6: INLET EX6

Hydrograph
; X ! ‘ ; ! I Inflow
1 - w@ﬂ _- 01 Primary |
o - EBER Inflow Area=0.899 ac

Peak Elev=173.82'

©24.0" x 161.1" Culvert

Flow (cfs)

| SR e 7

_‘é’/x//?///;f 0 7

5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Pond INLET Af1:

Inflow Area = 6.275 ac, Inflow Depth > 2.84" for 2-Year event

Inflow = 27.86cfs @ 11.98 hrs, Volume= 1.483 af

Outflow = 27.86cfs @ 11.98 hrs, Volume= 1.483 af, Atten= 0%, Lag= 0.0 min
Primary = 27.86cfs @ 11.98 hrs, Volume= 1.483 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=171.32' @ 11.98 hrs

Flood Elev= 173.46'

Outlet Devices

Device Routing Invert

#1  Primary 168.34'

Outlet Invert= 168.13' S=0.0051"1" Cc=0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=26.84 cfs @ 11.98 hrs HW=171.23" (Free Discharge)
1=Culvert (Barrel Controls 26.84 cfs @ 5.93 fps)

Pond INLET A1:

30.0" x 40.8' long Culvert RCP, square edge headwall, Ke= 0.500

Hydrograph
e Ry : * Inflow Area=6.275 ac
= N ~ Peak Elev=171.32"
o 1 I 0.0" x 40.8' Culvert

Flow (cfs)
>

e,
Lt o,

A o

TT=TT

.

A

6 7

8 9

e
12

T T T T T T T T L W
13 14 15 16 17 18 19 20

Time (hours)
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Q-10

Prepared by {enter your company name here}
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC

Type Il 24-hr 2-Year Rainfall=3.30"
Page 16
5/26/2011

Pond INLET B:

Inflow Area = 2.895 ac, Inflow Depth > 2.84" for 2-Year event

Inflow = 12.85cfs @ 11.98 hrs, Volume= 0.684 af

Outflow = 12.85cfs @ 11.98 hrs, Volume= 0.684 af, Atten= 0%, Lag= 0.0 min
Primary = 12.85cfs @ 11.98 hrs, Volume= 0.684 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=170.87' @ 11.98 hrs

Flood Elev= 174.19'

Device Routing

Invert

Qutlet Devices

#1  Primary

168.91'

24.0" x 64.3' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 168.59' S=0.0050"'/" Cc= 0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=12.38 cfs @ 11.98 hrs HW=170.82' (Free Discharge)
T 1=Culvert (Barrel Controls 12.38 cfs @ 5.13 fps)

Pond INLET B:

Hydrograph
77777 _ 7; _ 7" ” ! ii o Elnﬂow
0 P R ¥ S e A N A A Primay
o =l Inflow Area=2.895 ac
by I D /i’é; ~ Peak Elev=170.87"
1 1 : 7 : : ] ,
-} - 24.0"x64.3' Culvert
o] SEES—_ Sas s am o ' g s S S S S
el M | R
I oo
57 Semans s | e i S el S
K g f : N
37 _ N s ¥ L _; N [ R T =
A T e A | g e . =ik
1- R T A T T
! _ _ L
5 6 7 8 9 10 11 T 13 4 15 16 17 18 19 20

Time (hours)
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
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Pond INLET B1:

Inflow Area = 3.606 ac, Inflow Depth > 2.84" for 2-Year event

Inflow = 16.01cfs @ 11.98 hrs, Volume= 0.852 af

Outflow = 16.01cfs @ 11.98 hrs, Volume= 0.852 af, Atten= 0%, Lag= 0.0 min
Primary = 16.01 cfs @ 11.98 hrs, Volume= 0.852 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 170.95' @ 11.98 hrs
Flood Elev= 174.19'

Device Routing Invert Outlet Devices
#1  Primary 168.59' 24.0" x 49.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 168.34' S=0.0051"/" Cc=0.900
n= 0.011 Concrete pipe, straight & clean

Primary OutFlow Max=15.42 cfs @ 11.98 hrs HW=170.88" (Free Discharge)
1=Culvert (Barrel Controls 15.42 cfs @ 5.37 fps)

Pond INLET B1:

Hydrograph

' . ! [ Inflow
________________ ; [J Primary

Inflow Area=3.606 ac -
1| Peak Elev=170.95'
240" x 49.0' Culvert

""" vt T o601 cls |-
| | g

Flow (cfs)

A -
T
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by {enter your company name here} Page 18
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET C:

Inflow Area = 2.347 ac, Inflow Depth > 2.84" for 2-Year event

Inflow = 10.42 cfs @ 11.98 hrs, Volume= 0.555 af

Qutflow = 10.42 cfs @ 11.98 hrs, Volume= 0.555 af, Atten= 0%, Lag= 0.0 min
Primary = 10.42 cfs @ 11.98 hrs, Volume= 0.555 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=171.03' @ 11.98 hrs
Flood Elev= 174.90'

Device Routing Invert Qutlet Devices
#1  Primary 169.32' 24.0" x 83.2' long Culvert RCP, square edge headwall, Ke=0.500
Outlet Invert= 168.91" S=0.0049 '/ Cc= 0.900
n=0.012 Concrete pipe, finished

Primary OutFlow Max=10.04 cfs @ 11.98 hrs HW=170.98" (Free Discharge)
®_1=Culvert (Barrel Controls 10.04 cfs @ 4.86 fps)

Pond INLET C:
Hydrograph

- [ Inflow
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by {enter your company name here} Page 19
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET D:

Inflow Area = 0.870 ac, Inflow Depth > 2.84" for 2-Year event

Inflow = 3.86cfs@ 11.98 hrs, Volume= 0.206 af

Outflow = 3.86cfs@ 11.98 hrs, Volume= 0.206 af, Atten= 0%, Lag= 0.0 min
Primary = 3.86cfs@ 11.98 hrs, Volume= 0.206 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 171.45' @ 11.98 hrs
Flood Elev= 174.55'

Device Routing Invert Qutlet Devices
#1  Primary 170.33' 15.0" x 201.6' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 169.32' S=0.0050'/" Cc= 0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=3.72 cfs @ 11.98 hrs HW=171 42" (Free Discharge)
1=Culvert (Barrel Controls 3.72 cfs @ 4.39 fps)

Pond INLET D:

Hydrograph
S SR ! SR S __ . ___ ,,;,, SRS [y I g [ Inflow
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by {enter your company name here} Page 20
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET E:

Inflow Area = 1.483 ac, Inflow Depth > 2.75" for 2-Year event

Inflow = 6.50cfs @ 11.98 hrs, Volume= 0.340 af
Outflow = 6.50 cfs @ 11.98 hrs, Volume= 0.340 af, Atten=0%, Lag= 0.0 min
Primary = 6.50 cfs @ 11.98 hrs, Volume= 0.340 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 169.44' @ 11.98 hrs
Flood Elev= 173.03'

Device Routing Invert Outlet Devices
#1  Primary 167.62' 15.0" x 33.2' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 167.27" S=0.0105"" Cc=0.900
n= 0.011 Concrete pipe, straight & clean

Primary OutFlow Max=6.26 cfs @ 11.98 hrs HW=169.37" (Free Discharge)
?_1=Culvert (Inlet Controls 6.26 cfs @ 5.10 fps)

Pond INLET E:

Hydrograph
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
Prepared by {enter your company name here} Page 21
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET F:

Inflow Area = 2.149 ac, Inflow Depth > 2.70" for 2-Year event
Inflow = 9.31cfs@ 11.98 hrs, Volume= 0.483 af
Outflow = 9.31cfs@ 11.98 hrs, Volume=

Primary = 9.31cfs@ 11.98 hrs, Volume= 0.483 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 169.01' @ 11.98 hrs

Flood Elev= 172.52'

Qutlet Devices

Device Routing Invert

0.483 af, Atten= 0%, Lag= 0.0 min

#1  Primary 165.93'

Outlet Invert= 165.29' S= 0.0099 '/
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=8.97 cfs @ 11.98 hrs HW=168.86' (Free Discharge)
T 1=Culvert (Inlet Controls 8.97 cfs @ 7.31 fps)

Pond INLET F:

Hydrograph

Flow (cfs)
T

15.0" x 64.9' long Culvert RCP, square edge headwall, Ke= 0.500
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by {enter your company name here} Page 22
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET G:

Inflow Area = 6.949 ac, Inflow Depth > 2.83" for 2-Year event

Inflow = 30.81cfs @ 11.98 hrs, Volume= 1.637 af

Outflow = 30.81cfs @ 11.98 hrs, Volume= 1.637 af, Atten= 0%, Lag= 0.0 min
Primary = 30.81cfs @ 11.98 hrs, Volume= 1.637 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 170.89' @ 11.98 hrs
Flood Elev= 173.00'

Device Routing Invert Outlet Devices
#1  Primary 168.13' 36.0" x 45.5' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 167.90' S=0.0051"'" Cc=0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=29.68 cfs @ 11.98 hrs HW=170.82" (Free Discharge)
1=Culvert (Barrel Controls 29.68 cfs @ 5.86 fps)

Pond INLET G:
Hydrograph
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by {enter your company name here} Page 23
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET H:

Inflow Area = 9.098 ac, Inflow Depth > 2.80" for 2-Year event

Inflow = 4012 cfs @ 11.98 hrs, Volume= 2.120 af

Outflow = 4012 cfs @ 11.98 hrs, Volume= 2.120 af, Atten= 0%, Lag= 0.0 min
Primary = 4012 cfs @ 11.98 hrs, Volume= 2.120 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 170.98' @ 11.98 hrs
Flood Elev= 172.39'

Device Routing Invert Qutlet Devices
#1  Primary 167.90' 42.0" x 21.6' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 167.80' S=0.0046 '/ Cc= 0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=38.64 cfs @ 11.98 hrs HW=170.91" (Free Discharge)
T 1=Culvert (Barrel Controls 38.64 cfs @ 5.90 fps)

Pond INLET H:
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
Prepared by {enter your company name here} Page 24
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET I:

Inflow Area = 9.098 ac, Inflow Depth > 2.80" for 2-Year event

Inflow = 4012 cfs @ 11.98 hrs, Volume= 2.120 af

Outflow = 4012 cfs @ 11.98 hrs, Volume= 2.120 af, Atten= 0%, Lag= 0.0 min

Primary = 4012 cfs @ 11.98 hrs, Volume= 2.120 af .

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs ,
Peak Elev= 170.54' @ 11.98 hrs
Flood Elev= 172.42'

Qutlet Devices

42.0" x 175.5' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 166.92' S=0.0050"" Cc=0.900

n=0.011 Concrete pipe, straight & clean

Invert
167.80"

Device Routing
#1  Primary

Primary OutFlow Max=38.64 cfs @ 11.98 hrs HW=170.47" (Free Discharge)
. _1=Culvert (Barrel Controls 38.64 cfs @ 6.78 fps)

Pond INLET I:
Hydrograph
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by {enter your company name here} Page 25
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET J:

Inflow Area = 9.766 ac, Inflow Depth > 2.76" for 2-Year event

Inflow = 42.66 cfs @ 11.98 hrs, Volume= 2.242 af

Outflow = 4266 cfs @ 11.98 hrs, Volume= 2.242 af, Atten= 0%, Lag= 0.0 min
Primary = 4266 cfs@ 11.98 hrs, Volume= 2.242 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 170.04' @ 11.98 hrs
Flood Elev= 171.46'

Device Routing Invert OQutlet Devices
#1  Primary 166.92' 42.0" x42.3' long Culvert RCP, square edge headwall, Ke= 0.500
Qutlet Invert= 166.70' S=0.0052"" Cc=0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=41.09 cfs @ 11.98 hrs HW=169.96' (Free Discharge)
T 1=Culvert (Barrel Controls 41.09 cfs @ 6.19 fps)

Pond INLET J:

Hydrograph
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"
Prepared by {enter your company name here} Page 26
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET K:

Inflow Area = 9.766 ac, Inflow Depth > 2.76" for 2-Year event

[nflow = 4266 cfs @ 11.98 hrs, Volume= 2.242 af
Outflow = 42.66 cfs @ 11.98 hrs, Volume= 2.242 af, Atten= 0%, Lag= 0.0 min
Primary = 4266 cfs @ 11.98 hrs, Volume= 2.242 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 167.58' @ 11.98 hrs

Flood Elev= 170.23'

Qutlet Devices

Device Routing Invert

164.50' 42.0" x 60.4' long Culvert RCP, square edge headwall, Ke= 0.500
Quitlet Invert= 164.20' S=0.0050"/" Cc=0.900

n= 0.011 Concrete pipe, straight & clean

#1  Primary

Primary OutFlow Max=41.09 cfs @ 11.98 hrs HW=167.50" (Free Discharge)
T 1=Culvert (Barrel Controls 41.09 cfs @ 6.28 fps)

Pond INLET K:
Hydrograph
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Q-10 Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by {enter your company name here} Page 27
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond MH E1:

Inflow Area = 1.483 ac, Inflow Depth > 2.75" for 2-Year event

Inflow = 6.50cfs @ 11.98 hrs, Volume= 0.340 af

Outflow = 6.50 cfs @ 11.98 hrs, Volume= 0.340 af, Atten=0%, Lag= 0.0 min
Primary = 6.50cfs @ 11.98 hrs, Volume= 0.340 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 168.99' @ 11.98 hrs
Flood Elev= 173.01'

Device Routing Invert Outlet Devices
#1  Primary 167.17' 15.0" x 113.3' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 166.03' S=0.0101"" Cc=0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=6.26 cfs @ 11.98 hrs HW=168.92' (Free Discharge)
T 1=Culvert (Inlet Controls 6.26 cfs @ 5.10 fps)

Pond MH E1:

Hydrograph
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77. | [ Primary
R Inflow Area=1.483 ac
f ~ Peak Elev=168.99'
R | 15.0" x 113.3" Culvert
|
A B e B e B [ e R e e s R
™ 3_:
ol )
I R T

T ™TTT 5O e v e e B o o T 0 B o P | ™
7 8 9 10 " 12 13 14 15 16 17 18 19 20
Time (hours)

0.7

| i Z
\lrz?”
5 6

33



34

19|u| beg

0 cee|\vL L €L 68¢l|e 9¢ c L0'glL |LO'0 L0'0 |28'¢ Z8
19|u] Beg 0 g9 |FO L €0 21 |ElL 2L L |6l |[LOO 100 |S9 G
1g9|U]-alelD) m.mw 611 = SUOIJIPUCD |0UO0D SO0 HI=aUD 2886 = SUOI]IPUOD |0JJU0 JBIM XI3UD|98'C e]e;
19|ul-e1BIS) Beg 6/l | = SUORIPUOD |0J3UOD SDUIIO ¥23YD) 9886 = SUOIIPUQD |0NU02 Jaim Yaay)d|/cz /G
12|uj-alels) ajgnog @mm 6°G¢ = SUONIPUOD |0J1UQD 2D Xo=ayDH 887l = SUOIIIPUOD |0JIUOD J13IM %23UD|G L L [on
181U epeig uQ 0 Ll L 860 (0L Ol [€80°0 |€6L°0 (CE€'C |SE0 [ELLC |2PO0 |LCLO L |206°L [SLOO0 [ZLO°0 |L°L L
18|U] epelg uQ 0 Ll L 860 |0L Ol |€80°0 |€6L'0 |2E'C [SE°0 (€442 |2¥0°0 |ZcL'0 |L |206°L |SLOO [ZL0°0 (L°L L7
18|U] spel9 uQ €00 gL'e 66°0 €608 ¥G|4820|86L°0 (82 |6'L |[SL'+¥ |2P0O'0 (900 |L |89l |LOO 100 [lLg€ |S00 |91
19U] spel9 UuQ Go0 8g'¢C 8670 68°0 4L Ll |8%0°0 |86L°0 [8EC |6L°0 |eL'# |2#¥0°0 19900 |L |¥L'GL |[LOO L00 |ev'e P
18|u] speig UQ ¢90 v 280 690 |¢C 2¢ |8¥0°0 |L6L°0 [L€C |6L°0 |€8L°C |2P0°0 (SO0 |L L86L |LLOO |800°0 |22'S o4

— e b P & 2

ol & = m 0 s o 21920
Tl O = | = ne ] 5 = o ¢
x| 2 = - - n | £ =] o = | @| = |
m| T m m|r—| = = | » — 1) m c| 3| :
= | Al m|a o A1 N I : g w = =S| 9 » Py H4 | x| ¢
SHUVINTY Sl Xlgl@lF|=|5|IE =T 22 HlFl < F]2(5] 2 o 213dl5]¢
el 217l =|2|a|2|=I23 e 2lslsl@|F| |3 a|l o535+
| m ﬂ = @| o & W _H -~ - e & T o T - b
2l all S |2 3 - S| R 2G| 8|

5 3| |3 a7 5 2 19]|=|3

—H| w 9] — kel 5 T ==

=1 I
g€ €t #0c 62 8 ¢ 9¢ GZ ve ¢€C cc Le Q¢ 6l gl Ll 9L &l 7l gl cl L 0L
40 31vd rodd

133HS 133HS NOILVLNdINOD L3Nl 431VMINHOLS d3dVd ¥l X .98 NO S.



ANITHAVYED DTINVEA H

¢ NOLLOHS

Vista



Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 28
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Subcatchment A: WS-A

Runoff = 8.44 cfs @ 11.98 hrs, Volume= 0.454 af, Depth> 4.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"

Area (sf) CN Description
51,185 98 Paved parking & roofs

51,185 Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment A: WS-A

Hydrograph

K R T T A R S s

R --f—----i--Typ'e Il 24-hr 10-Year

k deden |/ Rainfall=5.30"
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 29
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 512612011
Subcatchment A-1: WS-A-1
Runoff = 10.73cfs @ 11.98 hrs, Volume= 0.578 af, Depth> 4.64"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"
Area (sf) CN  Description
65,080 98 Paved parking & roofs
65,080 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment A-1: WS-A-1
Hydrograph ] ]
) . I T T O NN TN NN TN S SN S S
11: ’ E 1073t ] i | | | ;
R e e el -~ Type 1I-24-hr 10-Year--
#0 i i 1 ! 5 .
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gf E [ ! | i 1
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 30
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Subcatchment B: WS-B
Runoff = 3.93cfs@ 11.98 hrs, Volume= 0.212 af, Depth> 4.64"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"
Area (sf) CN  Description
23,864 98 Paved parking & roofs
23,864 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment B: WS-B
Hydrograph
| ] T S S-S R N T OO N A S | o
4+ : ; 3.93¢cls
_ P Type Il 24 hr 10-Year
] L / L Ralnfall 5.30"
% i Dy A R S o Runoff Area"'23 864 sf
j Runoff Vqume—O 212 af
g 'Runoff Depth>4.64"
.
5 B Tc-7 0 min
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Type Il 24-hr 10-Year Rainfall=5.30"

Q-10
Prepared by {enter your company name here} Page 31
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Subcatchment B-1: WS-B-1
Runoff = 511cfs @ 11.98 hrs, Volume= 0.275 af, Depth> 4.64"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"
Area (sf) CN Description
30,995 98 Paved parking & roofs
30,995 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment B-1: WS-B-1
Hydrograph
sl § ¢ & & | | Type I 24 hr 10-Year"'
i o B : Ramfall—-5 30"
1 0 8 S |  Runoff Area=30, 995 sf
: Runoff Volume-O 275 af
i S B - Runoff Depth>4. 64"
o .
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 32
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Subcatchment C: WS-C
Runoff = 415cfs @ 11.98 hrs, Volume= 0.223 af, Depth> 4.64"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"
Area (sf) CN Description
24,931 98 Paved parking & roofs
250 80 >75% Grass cover, Good, HSG D
25,181 98 Weighted Average
250 Pervious Area
24,931 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment C: WS-C
Hydrograph
' : B L | !
i 2 :____E 77777 4.1‘ncfs__ '7777 : - ) | _'__” : K
& A o Type Il 24-hr 10-Year
' ! 1B - Rainfall=5.30"
| [ O . RO || Runoff Area=25,181 sf
i | | Runoff Volume=0.223 af
5 | | ' Runoff Depth>4.64"
g & - : ~ Te=7.0 min
] ! . CN=98
1,
o DL

oo ey LB e RN e B B T M
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 33
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Subcatchment D: WS-D

Runoff = 6.25cfs @ 11.98 hrs, Volume= 0.336 af, Depth> 4.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"
Area (sf) CN Description
37,313 98 Paved parking & roofs
596 80 >75% Grass cover, Good, HSG D
37,909 98 Weighted Average
596 Pervious Area
37,313 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment D: WS-D
Hydrograph
|

! - EmEE) S TR
A1 7| Typell24-hr10-Year
) IS S U S | O S Rainfall=5.30"
L i | Runoff Area=37,909 sf
) S O S SRS NV Il Runoff Volume=0.336 af
g " L L | Runoff Depth>4.64"
o T T Tc=7.0'min
| 1 I AU U O 1Y [N O S SO A S CN=98

1 : AL AT,
5 s 7 8 9 10”“1i1'” 12 13 14 i1'5” 6 17 18 19 20
Time (hours)
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 34
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Subcatchment E: WS-E
Runoff = 10.58 cfs @ 11.98 hrs, Volume= 0.564 af, Depth> 4.57"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"
Area (sf) CN __ Description
59,598 98 Paved parking & roofs
4,982 80 >75% Grass cover, Good, HSG D
64,580 97 Weighted Average
4,982 Pervious Area
59,598 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment E: WS-E
Hydrograph
; ) DI S N B LI S TR SO S S B ,
1 ‘ ECETTY ; | : : : ;
I O ¢ Wil A = Type Il 24-hr 10-Year
A1 1} Rainfall=530"
I 1 i i S - “Runoff Area=64,580 sf
11— |l| RunoffVolume=0.564af
€11 I Runoff Depth>4.57"
I ' ; 1 : I .
F . ) ) ) I - "“"'Tc=7.0 min
A1 - CN=eT
S1 H
.
R 2 A A NI,

L S T e e L ™
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 35
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Subcatchment EX 6: WS-6
Runoff = 6.45cfs @ 11.98 hrs, Volume= 0.347 af, Depth> 4.64"
Runoff by SCS TR-20 method, UH=SCS, Time Span=5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"
Area (sf) CN  Description
39,142 98 Paved parking & roofs
39,142 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/fit)y  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment EX 6: WS-6
Hydrograph
7*. I 77777777 :__ 7_7777; T 77‘777 ! ! By R o -[]Runoff
1 i 1 ; | el ‘ 1 | i
- . [l  Typell24-hr10-Year
6 i ; ‘ ‘ i P
i ' o v - Rainfall=5.30"
= I R Runoff Area=39,142 sf
1| ||| RunoffVolume=0.347 af
£ & : b b ' Runoff Depth>4.64"
¥ - : S :
& ¥, &5 S IO S 1 i 3 "j“"Tc=7;0 min-
| LA ‘ . ;
~ & - CN=98
14 = A -
2—. | ; :
] | /f/’/ N T T
0-/,7/;////, 2 T
5””é““7'”“é"”é””fo'“’1E1”“1'2“ II1|"”1I-4””1.5“I‘1I6l'”‘:I?'lII'1|8"I'1|9““2]0

Time (hours)
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Type Il 24-hr 10-Year Rainfall=5.30"

Q-10
Prepared by {enter your company name here} Page 36
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Subcatchment F: WS-F
Runoff = 468 cfs @ 11.98 hrs, Volume= 0.244 af, Depth> 4.40"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"
Area (sf) CN  Description
26,892 98 Paved parking & roofs
2,160 61 >75% Grass cover, Good, HSG B
29,052 95 Weighted Average
2,160 Pervious Area
26,892 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment F: WS-F
Hydrograph
I ) B )

Flow (cfs)

4.68cls i

~ Type Il 24-hr 10-Year
A R Rain'fall-5*30"
Runoff Area 29,052 sf
- Runoff Volume-O 244 af
’ Runoff Depth>4.40"
- Tc=7.0 min
- CN=95

/ /W ///// ///
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"
Prepared by {enter your company name here} Page 37
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Subcatchment G: WS-G
Runoff = 481cfs@ 11.98 hrs, Volume= 0.256 af, Depth> 4.57"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"
Area (sf) CN  Description
28,366 98 Paved parking & roofs
960 80 >75% Grass cover, Good, HSG D
29,326 97 Weighted Average
960 Pervious Area
28,366 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)y  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment G: WS-G
Hydrograph
___________________ S L e T
B ] | T
L | Type Il 24-hr 10-Year
) DR . bodo - --Rainfall=5.30"-
4- : i : | | \ ; :
- | -  Runoff Area=29,326 sf
11 S S | _'Runoff Volume=0.256 af
5 5 - Runoff Depth>4.57"
z - ; : ! : ; : .
L S . R . Tc=7.0 min
2 CN=97
o i k i I
: ! ¥
Nz _ L
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Time (hours)
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 38
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Subcatchment J: WS-J

Runoff = 4.45cfs @ 11.98 hrs, Volume= 0.223 af, Depth> 4.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.30"
Area (sf) CN  Description
17,235 98 Paved parking & roofs
11,878 80 >75% Grass cover, Good, HSG D
29,113 91 Weighted Average
11,878 Pervious Area
17,235 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment J: WS-J
Hydrograph
[E5e] : ; : !
Type Il 24-hr 10-Year

- f ~ Rainfall=5.30"
L ~ Runoff Area=29,113 sf
/| 'Runoff Volume=0.223 af
~ Runoff Depth>4.01"
| Te=7.0 min

CN=91

Flow (cfs)
<

A AP : ) PSP
5“”(‘3“”'}”"é".'é”“w“”11”“1‘2“(“{3'”.14'”I15””16“”1I7””1|8”“1*9““2'0
Time (hours)
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Q-10

Prepared by {enter your company name here}
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC

Type Il 24-hr 10-Year Rainfall=5.30"
Page 39
5/26/2011

Inflow
Inflow

Qutflow
Primary

Area

Pond INLET 6: INLET EX6

0.899 ac, Inflow Depth > 4.64"
6.45cfs @ 11.98 hrs, Volume=
6.45cfs @ 11.98 hrs, Volume=
6.45cfs @ 11.98 hrs, Volume=

for 10-Year event

0.347 af

0.347 af, Atten= 0%, Lag=0.0 min

0.347 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs

Peak Elev=174.13' @ 11.98 hrs
Flood Elev= 175.94'

Device Routing Invert

Qutlet Devices

#1  Primary 172.80'

24.0" x 161.1' long Culvert RCP, square edge headwall, Ke= 0.500

Outlet Invert= 172.29' S= 0.0032 "'

n=0.012 Concrete pipe, finished

Cc=0.900

Primary OutFlow Max=6.21 cfs @ 11.98 hrs HW=174.10" (Free Discharge)
1=Culvert (Barrel Controls 6.21 cfs @ 4.07 fps)

Pond INLET 6: INLET EX6

Hydrograph
7 : P ; |
I sl S s It Inflow Area=0.899 ac -
< I T T T . T | Peak Elev=174.13'
R % 24.0" x 161.1' Culvert
________ B %, i I S ] I
g - o
S I e e | s
5] %
| L AT ‘f' A R A
Wl = _ L
s 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)

1 Inflow
[ Primary
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"
Prepared by {enter your company name here} Page 40
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET A1:

Inflow Area = 6.275 ac, Inflow Depth > 4.64" for 10-Year event

Inflow = 45.05cfs @ 11.98 hrs, Volume= 2.426 af
Qutflow = 4505 cfs @ 11.98 hrs, Volume= 2.426 af, Atten= 0%, Lag= 0.0 min
Primary = 45.05cfs @ 11.98 hrs, Volume= 2.426 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=173.13' @ 11.98 hrs
Flood Elev= 173.46'

Outlet Devices

30.0" x 40.8' long Culvert RCP, square edge headwall, Ke=0.500
Outlet Invert= 168.13' S=0.0051"" Cc=0.900

n=0.011 Concrete pipe, straight & clean

Invert
168.34"

Device Routing
#1  Primary

Primary OutFlow Max=43.40 cfs @ 11.98 hrs HW=172.96" (Free Discharge)
1=Culvert (Inlet Controls 43.40 cfs @ 8.84 fps)

Pond INLET A1:
Hydrograph

Flow (cfs)

,,,,,,

,,,,,,,,,,

[ Inflow
[0 Primary

T 5 B R O
12 13
Time (hours)
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"
Prepared by {enter your company name here} Page 41
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET B:

Inflow Area = 2.895 ac, Inflow Depth > 4.64" for 10-Year event

Inflow = 20.78 cfs @ 11.98 hrs, Volume= 1.119 af
Outflow = 20.78 cfs @ 11.98 hrs, Volume= 1.119 af, Atten= 0%, Lag= 0.0 min
Primary = 20.78 cfs @ 11.98 hrs, Volume= 1.119 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=172.01' @ 11.98 hrs
Flood Elev= 174.19'

Outlet Devices

24.0" x 64.3' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 168.59' S=0.0050 /" Cc=0.900

n= 0.011 Concrete pipe, straight & clean

Invert
168.91'

Device Routing
#1  Primary

Primary OutFlow Max=20.02 cfs @ 11.98 hrs HW=171.90" (Free Discharge)
1=Culvert (Barrel Controls 20.02 cfs @ 6.37 fps)

Pond INLET B:

Hydrograph

[ Inflow
[ Primary

20.78 cfs
“[2078¢cls

23 _
2290 ) e
219 ., :
209
199

Peak Elev—172 01

17+

14+

114

Flow (cfs)
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-

w3 f—

18] -,
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I
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1
— -'v‘ r_.z_._.:-,-_ =5
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 42
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET B1:

Inflow Area = 3.606 ac, Inflow Depth > 4.64" for 10-Year event

Inflow = 25.89cfs @ 11.98 hrs, Volume= 1.394 af

Outflow = 2589 cfs @ 11.98 hrs, Volume= 1.394 af, Atten= 0%, Lag= 0.0 min
Primary = 25.89cfs @ 11.98 hrs, Volume= 1.394 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=172.44' @ 11.98 hrs
Flood Elev= 174.19'

Device Routing Invert Outlet Devices
#1  Primary 168.59'" 24.0" x 49.0' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 168.34' S= 0.0051'/" Cc=0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=24.94 cfs @ 11.98 hrs HW=172.31" (Free Discharge)
1=Culvert (Inlet Controls 24.94 cfs @ 7.94 fps)

Pond INLET B1:
Hydrograph

i i : M Inflow
ISR BRI pERE B 25 B!)c!s = o anaw

i gl I = fffrlnflowArea 3.606 ac.
|| PeakElev=172.44"

e = 240"x490'CuIvert

Flow (cfs)

o

T L e e e e R N L L T T T 7-..1 T T T T T
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Type Il 24-hr 10-Year Rainfall=5.30"

Q-10
Prepared by {enter your company name here} Page 43
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET C:

Inflow Area = 2.347 ac, Inflow Depth > 4.64" for 10-Year event

0.907 af

Inflow = 16.85cfs @ 11.98 hrs, Volume=
Outflow = 16.85cfs @ 11.98 hrs, Volume= 0.907 af, Atten=0%, Lag= 0.0 min
Primary = 16.85cfs @ 11.98 hrs, Volume= 0.907 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=171.80' @ 11.98 hrs
Flood Elev= 174.90'

Outlet Devices

24.0" x 83.2' long Culvert RCP, square edge headwall, Ke=0.500
Outlet Invert= 168.91' S=0.0049'/" Cc= 0.900

n=0.012 Concrete pipe, finished

Invert
169.32'

Device Routing
#1  Primary

Primary OutFlow Max=16.23 cfs @ 11.98 hrs HW=171.73" (Free Discharge)
T1=Culvert (Barrel Controls 16.23 cfs @ 5.44 fps)

Pond INLET C:
Hydrograph

[ Inflow
[ Primary

[essets | T B
| 2 !

Flow (cfs)

| s
Wi

J ™TT
6 7 10

T
12 13
Time (hours)
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 44
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Pond INLET D:
Inflow Area = 0.870 ac, Inflow Depth > 4.64" for 10-Year event
Inflow = 6.25cfs @ 11.98 hrs, Volume= 0.336 af
Outflow = 6.25cfs @ 11.98 hrs, Volume= 0.336 af, Atten= 0%, Lag= 0.0 min
Primary = 6.25cfs @ 11.98 hrs, Volume= 0.336 af
Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 172.50' @ 11.98 hrs
Flood Elev= 174.55'
Device Routing Invert Outlet Devices
#1  Primary 170.33' 15.0" x 201.6' long Culvert RCP, square edge headwall, Ke=0.500
Outlet Invert= 169.32' S=0.0050"/" Cc=0.900
n=0.011 Concrete pipe, straight & clean
Primary OutFlow Max=6.02 cfs @ 11.98 hrs HW=172.39' (Free Discharge)
T 1=Culvert (Barrel Controls 6.02 cfs @ 4.90 fps)
Pond INLET D:
Hydrograph
| : | i : : F Inflow
i ! . o Iy r o B [ Primary
1 A Inflow Area=0.870 ac
6- : \ | ; :
[ bt  Peak Elev=172.50"
5 | 15.0" x 201.6' Culvert
g o L
P
i 3
;
i L !
| ST e A e P NP
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0 e e e T T T
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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52



Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 45
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET E:

Inflow Area = 1.483 ac, Inflow Depth > 4.57" for 10-Year event

Inflow = 10.58 cfs @ 11.98 hrs, Volume= 0.564 af

Outflow = 10.58 cfs @ 11.98 hrs, Volume= 0.564 af, Atten= 0%, Lag= 0.0 min
Primary = 10.58 cfs @ 11.98 hrs, Volume= 0.564 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=171.42' @ 11.98 hrs
Flood Elev= 173.03'

Device Routing Invert Outlet Devices
#1  Primary 167.62' 15.0" x 33.2' long Culvert RCP, square edge headwall, Ke=0.500
Outlet Invert= 167.27' S=0.0105"/" Cc= 0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=10.19 cfs @ 11.98 hrs HW=171.22' (Free Discharge)
T 1=Culvert (Inlet Controls 10.19 cfs @ 8.31 fps)

Pond INLET E:
Hydrograph

1 Inflow
[ Primary

o Ll QUUU I B S S

10 e i

Flow (cfs)
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.
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"
Page 46
5/26/2011

Prepared by {enter your company name here}
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC

Pond INLET F:

Inflow Area = 2.149 ac, Inflow Depth > 4.51" for 10-Year event
Inflow = 15.26 cfs @ 11.98 hrs, Volume= 0.809 af
Outflow = 1526 cfs @ 11.98 hrs, Volume=

Primary = 15.26 cfs @ 11.98 hrs, Volume= 0.809 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs

0.809 af, Atten= 0%, Lag= 0.0 min

Peak Elev= 173.15' @ 11.98 hrs
Flood Elev= 172.52'

Device Routing Invert

Outlet Devices

#1  Primary 165.93'

15.0" x 64.9' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 165.29' S=0.0099 /" Cc= 0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=14.70 cfs @ 11.98 hrs HW=172.75" (Free Discharge)
T 1=Culvert (Inlet Controls 14.70 cfs @ 11.98 fps)

Pond INLET F:
Hydrograph
i R AR S SR S S . RIS S | [Einfow
] - S - ~Inflow:Area=2.149-ac
wl o ~_ Peak Elev=173.15"
139 | : ||i ‘ l-, B
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 47
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond INLET G:

Inflow Area = 6.949 ac, Inflow Depth > 4.63" for 10-Year event

Inflow = 49.86 cfs @ 11.98 hrs, Volume= 2.682 af

Qutflow = 4986 cfs @ 11.98 hrs, Volume= 2.682 af, Atten= 0%, Lag= 0.0 min
Primary = 49.86 cfs @ 11.98 hrs, Volume= 2.682 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 172.27' @ 11.98 hrs
Flood Elev= 173.00'

Device Routing Invert Outlet Devices
#1  Primary 168.13' 36.0" x 45.5' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 167.90' S=0.0051"/" Cc= 0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=47.88 cfs @ 11.98 hrs HW=172.14" (Free Discharge)
®_1=Culvert (Barrel Controls 47.88 cfs @ 6.77 fps)

Pond INLET G:
Hydrograph
o ‘_ X : ]7 L ! 7 I Inflow
T T I e e i e v fga .
% 00 (R S S S I Inflow:Area=6.949 ac
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 48
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Pond INLET H:

Inflow Area = 9.098 ac, Inflow Depth > 4.60" for 10-Year event

Inflow = 65.12cfs @ 11.98 hrs, Volume= 3.491 af

Outflow = 65.12 cfs @ 11.98 hrs, Volume= 3.491 af, Atten= 0%, Lag= 0.0 min
Primary = 65.12cfs @ 11.98 hrs, Volume= 3.491 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 172.23' @ 11.98 hrs
Flood Elev= 172.39'

Device Routing Invert Qutlet Devices
#1  Primary 167.90' 42.0" x 21.6' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 167.80' S=0.0046"'/" Cc=0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=62.73 cfs @ 11.98 hrs HW=172.11" (Free Discharge)
T _1=Culvert (Barrel Controls 62.73 cfs @ 6.87 fps)

Pond INLET H:
I-Iydrograpll

: [ Inflow
,,,,,,,,,,, - [ Primary

il Inflow Area=9.098 ac

| Peak Elev=172.23"
|| 42.0" x 21.6' Culvert

Flow (cfs)
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"
Prepared by {enter your company name here} Page 49
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011
Pond INLET I:
Inflow Area = 9.098 ac, Inflow Depth > 4.60" for 10-Year event
Inflow = 65.12 cfs @ 11.98 hrs, Volume= 3.491 af
Outflow = 65.12 cfs @ 11.98 hrs, Volume= 3.491 af, Atten= 0%, Lag= 0.0 min
Primary = 65.12cfs @ 11.98 hrs, Volume= 3.491 af
Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 171.68' @ 11.98 hrs
Flood Elev= 172.42'
Device Routing Invert Qutlet Devices
#1  Primary 167.80' 42.0" x 175.5' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 166.92' S=0.0050"/" Cc=0.900
n=0.011 Concrete pipe, straight & clean
g_mary OutFlow Max=62.73 cfs @ 11.98 hrs HW=171.57" (Free Discharge)
1=Culvert (Barrel Controls 62.73 cfs @ 7.53 fps)
Pond INLET I:
Hydrograph
B T B ) B i ) ) ) ) TR B A Inflow
70_3 - Fas o — = b oo [ = e o S S - [ Primary
N P ; - Inflow Area 9 098 ac :
60 /?_' ~ Peak Elev=171.68"
55~ :';: - =
. . , % 42 0“ X- 175 5' Culvert-
45% e A
£ 40 ' .
— = 7 i
% 35'; &
w 30-; o - - e -
25- . : - : . S
20- - . -
5{ AT rr/‘ /,,,tr,(,';_f
Z iz ﬁ/f/ 72

5 6 7 8 9 10 1 12 13 14 15 16 17 9 20
Time (hours)
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 50
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5126/2011

Pond INLET J:

Inflow Area = 9.766 ac, Inflow Depth > 4.56" for 10-Year event

Inflow = 69.58 cfs @ 11.98 hrs, Volume= 3.714 af

Outflow = 69.58 cfs @ 11.98 hrs, Volume= 3.714 af, Atten= 0%, Lag= 0.0 min
Primary = 69.58 cfs @ 11.98 hrs, Volume= 3.714 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 171.42' @ 11.98 hrs
Flood Elev= 171.46'

Device Routing Invert OQutlet Devices
#1  Primary 166.92' 42.0" x 42.3' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 166.70' S=0.0052'1" Cc= 0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=67.02 cfs @ 11.98 hrs HW=171.29" (Free Discharge)
* _1=Culvert (Barrel Controls 67.02 cfs @ 7.16 fps)

Pond INLET J:
Hydrograph

[ Inflow
[ Primary

Flow (cfs)
-
o

1 -

51 4

r‘-‘.'T."L-';",'?.‘;P;sl T R
iz

0-FEF= : E—LLANNINIFISSN U SRt S S
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"
Page 51
5/26/2011

Prepared by {enter your company name here}
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC

Pond INLET K:

Inflow Area = 9.766 ac, Inflow Depth > 4.56" for 10-Year event
Inflow = 69.58 cfs @ 11.98 hrs, Volume= 3.714 af
Outflow = 69.58 cfs @ 11.98 hrs, Volume=

Primary = 69.58 cfs @ 11.98 hrs, Volume= 3.714 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 168.95' @ 11.98 hrs
Flood Elev= 170.23'

Device Routing Invert Outlet Devices

3.714 af, Atten= 0%, Lag= 0.0 min

#1  Primary 164.50' 42.0" x 60.4' long Culvert RCP, square edge headwall, Ke=0.500
Outlet Invert= 164.20' S=0.0050'"" Cc= 0.900

n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=67.02 cfs @ 11.98 hrs HW=168.82' (Free Discharge)
2 _1=Culvert (Barrel Controls 67.02 cfs @ 7.21 fps)

Pond INLET K:

Hy=drogre_1ph
o A I S T '":!'_"f'OWEAFéﬁ-:gjéﬁ:?‘_c
- ~ Peak Elev=168.95'
o I 420" xe0aculvert
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Q-10 Type Il 24-hr 10-Year Rainfall=5.30"

Prepared by {enter your company name here} Page 52
HydroCAD® 8.00 s/n 001700 © 2006 HydroCAD Software Solutions LLC 5/26/2011

Pond MH E1:

Inflow Area = 1.483 ac, Inflow Depth > 4.57" for 10-Year event

Inflow = 10.58 cfs @ 11.98 hrs, Volume= 0.564 af

Outflow = 10.58 cfs @ 11.98 hrs, Volume= 0.564 af, Atten= 0%, Lag= 0.0 min
Primary = 10.58 cfs @ 11.98 hrs, Volume= 0.564 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=171.13' @ 11.98 hrs
Flood Elev= 173.01'

Device Routing Invert Qutlet Devices
#1  Primary 167.17° 15.0" x113.3' long Culvert RCP, square edge headwall, Ke= 0.500
Outlet Invert= 166.03' S=0.0101"" Cc= 0.900
n=0.011 Concrete pipe, straight & clean

Primary OutFlow Max=10.19 cfs @ 11.98 hrs HW=170.91" (Free Discharge)
T 1=Culvert (Barrel Controls 10.19 cfs @ 8.31 fps)

Pond MH E1:
Hydrograph
__________________ e e e 377777 .i____ 1 Inflow
! j [ET f ! : : ; f [ Primary
o I =l Inflow Area=1.483 ac
AT o & Peak Elev=171.13'
of” L}---2-- k| e Rt LR Lty Lo oo
11 [}l 15.0"x113.3' Culvert
1.+ : - 1 o
= 7_ (R S AN, SR T N . ______ - N
.;. )

Time (hours)
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Bryans Road - FILTERRA Designs

Proposed Filterra Locations:

(@)

(d)=1.3(a)+(b)

FILTERRA | TOTAL DRAINAGE | IMPERVIOUS| PERCENT FILTERRA | FILTERRA INSTALLED
NUMBER AREA AREA IMPERVIOUS SIZE COST COST
1 25,050 25,050 1.00 104.95 8 X 14 $21,000 $27,300
TOTALS 25,050 0.58 $21,000 $27,300
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Proj. file: HGL-10-2.stm

Storm Sewer Profile
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Hydraflow Storm Sewers Extension
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\/STA

ST G N I NC

Project:  Bryan's Road Shopping Center
Subject:  10-Year Weir Calculations
Date: 9/20/2010 Actual diagnal Wier Length =

Problem: Determine length of weir to bypass 10-year storm
Broad-Crested weir equation:
Q= (213)L42g")*(H")
Where:
Q = 10-year flow
g = gravitational constant
L = Length of weir

H = Height of flow over weir

Specifications:

Q= 65.64 cfs

g= 32.2 ft’ls

L= 12.3 ft Assumed Length

H= 1.00 Calculated variable based on assumed length
Q= 65.64 Use goal seek to match Q

= Jse Trial and error to find a combination of Length and height that fit the conditions of the site

Proposed structure dimentions

Inside length = 12 ft
Inside width = 8 ft
Inv Out = 167.00 ft (48" HDPE pipe)
Top elevation = 173.00 ft
Weir elevation = 171"
Top thickness = 8"
Actual diagnal Wier Length = 14.42 DESIGN OK
Actual distance between weir and top = 1.33 DESIGN OK
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TR-55 Curve Numbers for Hydrologic Soil Type

Watershed # Dry Swale - "A"
Date: 5/26/2011

Fully Developed Urban Areas Veg Stab A B Cc D

Grass Cover > 75% Good 39 61 12038 74 7006 80

Paved parking lots, roof, driveways 98 98 7053 98 98

Total Area for Each Hydrologic Soil Type 0.000 0.000 0.438 0.161
TOTAL ACRES 0.599

WEIGHTED RUNOFF CURVE NUMBER (RCN) 82
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Dry Swale Design Guidelines
Site: Acton-Hamilton Date: 5/26/2011
Swale ID# Dry Swale - "A"

Specific Site Data

Drainage Area = 0.599 Acres
Impervious Area = 0.162 Acres
Underlying Soils = HSGD S=0.06
Site Lacation = Eastern Zone P=1
Step 1. Compute WQv
Compute Volumetric Runoff Coefficient (Rv) Rv = 0.05 + 0.009 (I)
Rv = 0.293 | = 0.27 or 27.03%
Compute WQv wQv =[ (P) (Rv) (A)]1/12
WQv = 0.0146 ac-ft or 637.7 cf
Step 2. Compute Rev
Compute Rev Using Percent Volume Method Rev =[(S) (Rv) (A)]/12
Rev = 0.0009 ac-ft or 38.3 cf.
Compute Rev Using Percent Area Method Rev = (8) (Ai)
Rev= 0.0097149 ac-ft or 423 cf.
Swale Design Data (input)
Slope =s= 0.010 or 0.98%
Side Slope (z) = 3 Invert U/S= 178.60 InvertD/S  177.50
Length =1= 112 ft
Ponding Depth = 0.475 ft
Rev Material = Sand n= 0.4
10-year Flow = Q10 = 2.58 cfs
Swale Design Data (output)
Pretreatment Area for Dry Swale Vp = (10%) (WQv)
0.025
Vp= 6377 cf
Swale treatment value: waQv - Vp =w x| x dmid
Width of storage surface =w = 10.79 ft
Width of bottom = wb = 7.94 ft Use Bottom width = 8 ft
Determine stone-filled reservoir depth = d = d=V/{(Ixwbxn)
Stone depth =d = 0.11 ft
Q10 = 2.58 Determine depth of Flow in Channel = 0.15
V10 = 1.58
The cross-sectional area of the channel (A) needed to safely pass Q10 =
A=Q10/V10 A= 1.63 Actual A = 2.044174 DRY SWALE OK
The minimum depth of the channel dc = dmax + d10 + dfree
max depth 0.95

dc = 1.35 ft Free Board 0.25 73
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TR-55 Curve Numbers for Hydrologic Soil Type

Watershed # Dry Swale - "B"
Date: 5/26/2011

Fully Developed Urban Areas Veg Stab A B Cc D
Grass Cover > 75% Good 39 61 7135 74 12330 80
Paved parking lots, roof, driveways 98 98 24590 098 98
Total Area for Each Hydrologic Soil Type 0.000 0.000 0.728 0.283
TOTAL ACRES 1.011
WEIGHTED RUNOFF CURVE NUMBER (RCN) 89
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Dry Swale Design Guidelines
Site: Acton-Hamilton Date: 5/26/2011
Swale ID# Dry Swale - "B"

Specific Site Data

Drainage Area = 1.011 Acres
Impervious Area = 0.565 Acres
Underlying Soils = HSG D S=0.06
Site Location = Eastern Zone P=1
Step 1. Compute WQv
Compute Volumetric Runoff Coefficient (Rv) Rv = 0.05 + 0.009 (1)
Rv = 0.552 1= 0.56 or 55.82%
Compute WQv waQy =[ (P) (Rv) (A)1/12
WQv = 0.0466 ac-ft or 2027.8 cf
Step 2. Compute Rev
Compute Rev Using Percent Volume Method Rev =[(S) (Rv) (A)]/12
Rev = 0.0028 ac-ft or 121.7 cf.
Compute Rev Using Percent Area Method Rev = (S) (Ai)
Rev= 0.0338705 ac-ft or 1475 cf.
Swale Design Data (input)
Slope =s = 0.007 or 0.67%
Side Slope (z) = 3 Invert U/S = 177.00 InvertD/S  175.00
Length = 1= 297 ft
Ponding Depth = 0.55 ft
Rev Material = Sand n= 0.4
10-year Flow = Q10 = 5.40 cfs
Swale Design Data (ouftput)
Pretreatment Area for Dry Swale Vp = (10%) (WQv)
0.025
Vp= 20278 cf
Swale treatment value: WQv - Vp =w x| x dmid
Width of storage surface = w = 11.17 ft
Width of bottom = wb = 7.87 ft Use Bottom width = 8 ft
Determine stone-filled reservoir depth = d = d=V/(Ilxwhxn)
Stone depth =d = 0.13 ft
Q10 = 5.40 Determine depth of Flow in Channel = 0.25
V10 = 1.84
The cross-sectional area of the channel (A) needed to safely pass Q10 =
A=Q10/V10 A= 2.94 Actual A = 3.7560288 DRY SWALE OK
The minimum depth of the channel dc = dmax + d10 + dfree
max depth 1.10

dc= 1.60 ft Free Board 0.25 77
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l] 4 & HARDIN-KIGHT ASSOCIATES, INC.
J J CONSULTING ENGINEERS [>

May 18, 2010 ' Project No.: 09167

Vista Design, Inc.
11634 Worcester Highway
Showell, Maryland 21862

Attention:  Mr. Steve Engel, RLA

Reference: Geotechnical Investigation
Bryans Road Town Center
Stormwater Management Retrofits
Charles County, Maryland

Dear Mr. Engel:

As requested, we have completed our exploration of the proposed stormwater
management (SWM) retrofit areas at the Bryans Road Town Center, in Charles County,
Maryland. Our findings, analysis, and recommendations are enclosed. The purpose of
this investigation is to evaluate the subsurface conditions for the design and
construction of the retrofits of the stormwater management facilities for the existing
commercial area.

The overall Bryans Road Town Center site is located on the western side of Marshall
Hall Road, north of its intersection with Indian Head Highway (Maryland Route 210) and
south of its intersection with Matthews Road, The portion of the site labeled as Parcel
261 consists of an existing wooded area that is located approximately 500 feet west of
the intersection of Marshall Hall Road and Indian Head Highway. A subsurface water
quality and extended detention system, with possible infiltration, is being considered for
Parcel 261, In addition, the installation of dry swales is heing considered north of the
shopping center, along Matthews Road.

We were provided with a site plan entitled Proposed Stormwater, dated August 26,
2009, by Vista Design, Inc. (Vista). In addition, we were provided with an electronic
version of the site plan. The site plan indicates the layout of the proposed SWM facility
for Parcel 261, as well as existing topography for the entire site. Proposed grades are
not provided on the site plan. However, based on conversations with Vista, we
understand that the bottom of the proposed infiltration facility is to be at El. 164. Based
on the site plan, Parcel 261 slopes down gently from the northwest to the southeast.
Ground surface elevations range from a low elevation of approximately 165 feet above

7524 WB&A ROAD, SUITE 100 » GLEN BURNIE, MARYLAND 21061  410-553-0802 ¢ FAX 410-553-0808 79
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Mean Sea Level (MSL), at the southeastern portion of the parcel, to a high elevation of
approximately 173 feet above MSL, at the northwestern portion of the parcel. In the
area of the proposed dry swale, adjacent to Matthews Road, the existing grades slope
down slightly from approximately El. 178, at the northwestern portion the swale, to El
176, at the southeastern portion of the proposed dry swale.

Our study included a review of the geological and soils literature and performance of a
field investigation and laboratory testing. The field investigation included drilling 6
Standard Penetration Test (SPT) borings at the locations indicated on the Boring
Location Plan, included as Figure 1 within Appendix A. Also included in the
investigation were 3 hand-auger probes that were advanced at the locations indicated
on the Hand-Auger Probe Location Plan, included as Figure 2 within Appendix A, The
Boring Location Plan and Hand-Auger Location Plan are versions of the electronic site
plan provided by Vista, altered to show the boring and hand-auger probe locations. We
selected the proposed boring and hand-auger probe locations. The borings and hand-
auger probes were located in the field using existing site features. Therefore, they
should be considered approximate. The ground surface elevations on the logs were
estimated from the topographic map provided on the site plan, and should also be
considered approximate.

The borings labeled B-1 through B-6 were drilled in the area of the proposed SWM
facility for Parcel 261, Each of the borings was drilled to a depth of 15 feet below the
existing surface. The hand auger probes are labeled as AP-1 through AP-3 and were
advanced at the location of the proposed dry swale, adjacent to Matthews Road. The
hand-auger probes were advanced to depths ranging from 6 to 8 feet below existing
grade.

Standard Penetration Testing was performed in the borings as per ASTM Test
Designation D 1586 Standard Test Method for Penefration Test and Split-Barrel
Sampling of Soils, and soil samples were retrieved at 2.5-foot intervals to 10 feet and at
5-foot intervals, thereafter. Standard Penetration Testing involves driving a 2-inch O.D.,
1 % -inch 1.D. split-spoon sampler with a 140-pound hammer free-falling 30 inches. The
SPT N-value, given as blows per foot (bpf), is defined as the total number of blows
required to drive the sampler from the 6 to 18 inches.

The soils have been visually classified in general accordance with the Unified Soil
Classification System (ASTM D 2488). Samples were returned to the laboratory for
selective laboratory testing.  Descriptions as provided on the logs are visual,
supplemented by available laboratory test results. The boring and hand-auger probe
logs are included in Appendix B and the laboratory test results are included in Appendix
C.

80



Bryans Road Town Center Project No.: 09167
Geotechnical Investigation for

Stormwater Management Retrofits

May 18, 2010 Page 3

Groundwater levels were generally recorded On the borings and hand-auger probes
during drilling and at the completion of the soil sampling. In addition, groundwater
monitoring pipes were installed in each of the borings and hand-auger probes upon the
completion of drilling to prevent caving and allow for long term water level monitoring.
The water levels were also recorded at approximately 24 hours after the completion of
drilling.

SUBSURFACE CONDITIONS
Geology

According to the Geologic Map of Charles County (McCartan, 1989), the site is located
within the Coastal Plain Physiographic Province. Coastal Plain sediments were
deposited in a marine and alluvial environment. More specifically, the Bryans Road site
is underlain by Upland Gravel 3 (TUG;). The Upland Gravel 3 is described as
predominantly interbedded medium sand and gravel, with a coarse sand matrix and
pebbles floating in a poorly sorted sandy silt cap at the top. The thickness is as much
as 55 feet. For a more detailed description of the geologic unit, please refer to the
above publication.

Soil Survey

The USDA Soil Conservation Service Soil (SCS) Survey Map for Chatles County,
Maryland indicates the presence of Urban Land (Uk) soils through the Bryans Road
Town Center site. The following is a brief summary of the SCS information:

Urban Land

Urban land consists of areas that have been graded, cut, filled, or otherwise disturbed
during urbanization. A soils investigation is required to determine the characteristics in
any given location.

Conditions Encountered

The soils encountered are consistent with the Geological and Soil Survey literature.
Three (3) to 6 inches of topsoil was encountered at the boring and hand-auger probe
locations.  Existing fill was encountered in Borings B-5 and B-6 to a depth of
approximately 9.5 feet below the existing surface. The existing fill generally consists of
interbedded layers of lean clay, silt and sand, with varying amounts of gravel. The SPT
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“N” values in the fill ranged from 8 blows per foot (bpf) to 50 blows for 5 inches of
penetration.

Possible fill soils consisting of clayey sand were encountered in Boring B-6 from 9.5 to
14.6 feet below the existing surface. The SPT “N" values in the clayey, possible fill soils
ranged from 7 bpf to 12 bpf.

Below the existing fill, the natural soils consist primarily of fine-grained silts and clays
overlying more-coarse grained silty sand and gravel. The SPT “N" values in the fine-
grained natural soils ranged from 10 bpf to 50 blows for 5 inches of penetration. The
fine-grained natural soils were not encountered in Borings B-6 and B-6. The coarse-
grained natural soils were encountered through the remaining depth of each of the
borings and hand-auger probes. The SPT “N” values in the coarse-grained soils ranged
from 36 bpf to 50 blows for 1 inch of penetration.

Auger refusal was not encountered in the borings and hand-auger probes. However,
very dense materials were encountered in each of the boring locations, with the
exception of Boring B-6, at depths ranging from 2.5 to 8 feet, corresponding to El. 163
to El. 169. Very dense materials are described as having an SPT “N" value of 50 bpf or
more.

Groundwater was observed at 24 hours after the completion of drilling, in each of the
borings in Parcel 261, at depths ranging from 4.1 to 6.9 feet, corresponding to El. 164.1
to El. 166. Groundwater was encountered in each of the hand-auger probes adjacent to
Matthews Road, at 24 hours after the completion of drilling, at depths ranging from 3 to
7.5 feet, corresponding to El. 169.3 to El. 173.3. Each boring and hand-auger probe
had a 1-inch diameter, slotted pvc pipe installed to prevent caving of the borehole.

The fine-grained soils are visually classified as CL and ML, and the coarse-grained soils
are classified as SM, SP-SM, SC and GP, in accordance with the Unified Soil
Classification System (USCS). These classifications are indicated on the attached
hand-auger probe logs. The USCS visual descriptions were generally confirmed by
laboratory tests on representative samples. The fine-grained soil was found to have a
liquid limit ranging from 35 to 39 and a plastic index ranging from 11 to 21, The
moisture contents for the near surface samples ranged from 3.4% to 19.6%. The
average moisture content was 13.4%.

Detailed descriptions of conditions encountered are presented on the attached boring

and hand-auger probe logs. The laboratory test results are included in Appendix C. The
boring and hand-auger probe logs may be found in Appendix B.
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ANALYSIS AND CONCLUSIONS
Parcel 261

We understand that a subsurface water quality and extended detention system, with
possible infiltration, is being considered for Parcel 261. We understand that the bottom
of the proposed facility is to be at approximately El. 164. Existing fill was encountered
in Borings B-5 and B-6, which are located towards the southern portion of Parcel 261.
The existing fill was encountered from the existing ground surface to a depth of
approximately 9.5 feet. Existing fill was not encountered on the central and northern
portions of the site. Groundwater was encountered in each of the borings from 4.1 fo
6.9 feet, corresponding to El. 164.1 to El. 166. Very dense materials were encountered
at a depth ranging from 2.5 to 8 feet, corresponding to El. 163 to El. 169,

According to the Maryland Stormwater Design Manual, the seasonal groundwater table
cannot be located within 4 feet of the bottom of an infiltration facility. Therefore, due to
the shallow water table and the fine-grained near surface soils, infiltration is not feasible
for the proposed Parcel 261 SWM facility. The facility must be designed as a detention
facility that is water tight and completely separated from the existing groundwater.
Conventional sump and pump dewatering techniques will be required during
construction of the facility. Difficult excavations must be anticipated during the
construction of the facility. However, we do not anticipate that blasting will be required.

Dry Swale (Adjacent to Matthews Road)

Hand-Auger Probes AP-1 through AP-3 were advanced at the proposed dry swale
location, adjacent to Matthews Road. According to the Maryland Stormwater Design
Manual, the bottom of a dry swale facility may not be located within 4 feet of the
seasonally high groundwater table. Water was encountered in each of the probes at
depths ranging from 3 to 7.5 feet below existing grades, corresponding to El. 169.3 fo
El. 173.3. At the southeastern portion of the proposed dry swale, the water was
observed at a depth of 3 feet below the surface. Therefore, a dry swale is likely not
feasible at the southeastern end of the proposed facility. However, at the central and
northwestern portions of the proposed dry swale, the water was observed from 5.7 to
7.5 feet below the surface (El. 169.3 to El. 171.5). The dry swale may be feasible at the
central and northwestern portions of the currently planned facility location, depending on
the dimensions of the proposed swale. Also, consideration may be given to accepting a
2.foot buffer above the water level, rather than the currently required 4-foot buffer zone.
It should be noted that the water encountered in this investigation is likely perched, in
view of the layered nature of the near-surface soils.
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RECOMMENDATIONS

These preliminary recommendations are provided as a guide to assist in consideration
of the stormwater management facility design. Final recommendations must be
prepared based on the final proposed design.

1. Due to the shallow depth to groundwater and fine-grained soils located towards
the surface, infiltration is not feasible at the location of Parcel 261. We
recommend that the facility be designed as a detention facility and be water tight
and completely separated from the groundwater. '

2. Due to the shallow depth to groundwater, the proposed dry swale located
adjacent to Matthews Road is not feasible at the southeastern side of the
proposed facility. However, the dry swale may be feasible at the central and
northwestern portions of the proposed facility. We recommend that the proposed
dry swale be given further consideration once the approximate dimensions are
known, and using the water levels observed in the monitoring pipes. Water was
observed at 5.7 feet (El. 171.5) at the northwestern portion and at 7.5 feet (EL
169.3) at the central portion of the facility.

3. We recommend that consideration be given to reducing the currently required 4-
foot buffer zone to a 2-foot buffer zone between the seasonally high water table
and the bottom of facility elevation for the proposed dry swale, in light of the
layered soils creating “perched” water conditions. This would increase the
feasibility of the currently proposed dry swale.

4, We recommend that an additional investigation be conducted at other proposed
dry swale areas if more specific groundwater information is required.

5. We recommend that the contractor be prepared for difficult excavations during
SWM facility construction.

6. We recommend that the foundations for any proposed structures be proportioned
for an allowable soil pressure of 2,000 psf and that foundation soils be tested and
confirmed during construction.

e We recommend that the earth slopes be constructed to a maximum gradient of

2H:1V or flatter, Flatter slopes are recommended where possible to facilitate
maintenance and to reduce the potential for erosion.
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1D,

1.

12.

13.

14,

We recommend that the earth pressure against structures be computed based
on an angle of internal friction of 20 degrees, unit weight of 120 pounds per cubic
foot, and cohesion equal to 1,000 psf, if the clayey soils are used as backfill. We
recommend the computations be based on a friction angle of 30 degrees and a
unit weight of 120 pounds per cubic foot if the sandy soils are used as backfill.

We recommend that the existing ground surface in fill areas be compacted after
stripping topsoil but prior to placement of fill. We recommend that the existing
ground surface be compacted to a minimum of 95% based on the standard
moisture density relationship test (ASTM D-698) in the areas of any proposed
structures. In green areas the surface can be compacted to a minimum of 90%.

We recommend that fill in structural areas be compacted to a minimum of 95%
based on ASTM D-698 and to a minimum of 90% in green areas.

We recommend that the contract documents include provisions for temporary
dewatering of excavations. We recommend that the findings of this investigation
be made available to prospective contractors. We recommend that prospective
contractors be given the opportunity to conduct their own subsurface
investigation to evaluate soil and ground water conditions.

We recommend that the contractor be prepared to dry the on-site soils in order to
achieve compaction.

We recommend that the proposed final stormwater management design be
reviewed by this office. A final review with modified final recommendations, if
deemed necessary, will be prepared.

We recommend that the stormwater management facility construction be
monitored by the geotechnical engineer, in addition to the certifying engineer to
confirm the satisfactory completion of geotechnical aspects of the installation and
to modify these recommendations, if necessary.
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LIMITATIONS

This report was prepared in accordance with generally accepted practice for
geotechnical engineering in this area. It is intended for the use of the client for the
specific site, as shown on the attached sketches. The soil and water conditions
represent the conditions encountered at the locations of the exploratory borings and
hand-auger probes as shown on the Boring and Hand-Auger Probe Location Plans.
Variations in the soils between the boring and hand-auger probe locations and below

the depths explored should be anticipated.

If you have any questions or if you require additional service, please contact our office.

Very truly yours,
HARDIN-KIGHT ASSOCIATES, INC.
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Hardin-Kight Associates, Inc.
7524 WB&A Road, Suite 100
Glen Burnie, Maryland 21061

Office; (410) 553-0802
Fax #t: (410) 5563-0808

Record of Soil Exploration
Project Name; Bryans Road Town Center SWM
contracted with: Vista Design, Inc.

soriNG No. B-1
sosno. 09167

Project Location: Charles County, Maryland Page 1 of 1
Boring Location: N: :
Surf. Elev.: 172.0:% Hammer wt. 140 Ibs. Rock Core Dia.: --= Foreman: M
Elev, from(d):  Topo Hammer Drop: 30" Hole Diameter: 6" Inspector: MC
Offsel Elov: Sampler Size: 2" Boring Method: HSA Dale Startea: 05/11/10
Offget Dist.: Offset Direction: Dale Finished: 05/11/10
Elev. Soil Description Sampla Data
Depth . f‘;_, Boring & Sample
172.0 pﬁ‘é'a?éh?" osli::{;h?p%?!slgs el #38 |* - Noles
\ O | O
5" of Topsoll b LI =
71— Tan, slightly moist, stiff, medium =
plastic, lean CLAY with sand, =
trace gravel L=
T ____usc(eLy __ _ _/"_Jz'o_ =
Gray, moist, hard, medim plastic, 2 168 | =
T lean CLAY with sand, trace gravel 1 E
USC: (CL)* =
168 —- =
" Brown, mottled gray, moist, hard, 1 B
medium plastic, sandy lean CLAY, P 38 1 =
trace fine gravel 1 E
T C: (CL) =
166 — 1E
4 11 | =
o | Gray, moist, very dense, medium 1=
plastic, clatfjey GRAVEL 5 6 | =
(GP)* 1B
1 1B
169 —| 4 i:;:‘
e G 6 o I =
: , 140{ - 24 1E
Orange brown, wet, non-plastic, 28 =
GRAVEL with sand By =
USC: ( GP )* [18.07 1" water monitoring plpe
- Boring Terminated at 15 Ft. Installed to 15.0'
5 —
S 18 p— p—
153 —- -
*Visual Description - in general accordance with ASTM D 2488 Wa!er Caved
Notes: Surface Elevation estimated from topographic map provided by Vista. I'Encountared 12, 0‘ SRR
8 6‘
~on 0612 ol 24Trs, 60 Phe




Hardin-Kight Assoclates, Inc.
7624 WB&A Road, Suite 100
Glen Burnie, Maryland 21061

Office: (410) 553-0802
Fax #: (410) 553-0808

Record of Soil Exploration
Project Neme: Bryans Road Town Center SWM
contracted with: Vista Design, Inc.

BORING NO. B-2
Josno. 09167

Project Location: Charles County, Maryland Page 1 of 1
Boring l.ocation: N: E:
surf. Elav; 171.5% Hammer Wt 140 Ibs. Rock Gore Dia.: === Foreman: 1M
Elev. from():  TOpo Hammer Drop: 30" Hole Diameter: 6" Inspector. MC
Offsel Elav; Sampler Size: 2" Boring Method: HSA Date Started; 05/11/10
Offael Dist.: Offset Direction:; Date Finished: 05/11/10
Elev. Soil Description Sareio bald
Depth o 2 8 [ § Boring & Sample
171.5 Golor, Molslure, Denslty 8 &3 # E T Notes
Plasticily, Size Proporlions oS & 3
I , 0.0- 0 1 v —_—
71 —B"of Topsoil - A 19 | =
 Tan, slightly maist, stiff, medium | 7 =
i plastic, lean CLAY with sand =
USC: (CL )* / =
1 - very stiff, trace grave, e lll | 18 2 1 1E
166~ Gray, moist, hard, medium plastic, 28 =
| sandy lean CLAY i a 18
USC: (CL )* =
| ---, trace gravel 3 11 | il g
166 — =
s 8 =
18R e s e et i it i i —9 =
| Light gray, moist, very dense to 0 =
dense, non-plastic, SAND with silt ¢ 2 | =
and gravel T E
i USC: (SP-SM )" =
169 ~ £
6 10 | =
; : 1" water monitoring pipe =
166 - Boring Terminated at 15 Ft. installed to 15.0°
163

*Visual Description - In general accordance with ASTM D 2488

Water Caved

Notes: Surface Elevation estimated from topographic map provided by Vista.

Z0on

Tal

“On 06/12 at 24 hrs, 6.9




Hardin-Kight Associates, Inc.
7524 WB&A Road, Suite 100
Glen Burnie, Maryland 21061

Office: (410) 553-0802
Fax #: (410) 563-0808

Record of Soil Exploration
Project Name: Bryans Road Town Center SWM
Conlracted With: Vista Design, Inc.

BORING NO. B~3

sosno. 09167

Project Location: Charles County, Maryland Page 1 of 1
Boring Location: N: ;i
Surf. Elev.: 171.0: Hammer Wt. 140 lbs. Rack Core Dia.: === Foreman: M
Elev. from():  Topo Hammer Drop: 30" Hola Diameter: 8" Inspector: MC
Olfsel Elev: Sampler Size: 2" Boring Method: HSA Date Started: 05/11/10
Offsel Dist.: Offset Direclion: Date Finished: 05/11/10
Elev. Soil Description Samplo Data
. Depth z 8 5‘ § Boring & Sample
171.0 P?azll?él'lmoé?l:rg' Denaluy E 23 i § 5 Noles
y, Size Proporiions o . 8
171 - 0~ 0 ~ =
6" of Topsoil ol e 1 2 1 =
| Red brown, slightly moist, stiff, | 4 1B
non-plastic, sandy SILT, trace =
organics 1=
T USGC: (ML )* . =
9 2 2 | =
168 —— 3 6 H B
10 =
T -, hard, trace gravel i 18 3 11 | 18
165 6 23 +H B
Gray, slightly moist, dense, low ' =
plastlc silt SAND with gravel =
Ej _) 7.0~ E =
Orangembrox}'v-n"nﬁlst hard, 21 4 10 | =
T medium plastic, sandy lean CLAY s 1E
with gravei =
162 —— SC:(CL)* 9~ ==
————————————————— —9,5- —
Orange hrown, moist, very dense, 1 H
non- p!astlc. sandy GRAVEL gng" 5 I =
SC: (GP)* E
4=
159 ——— 12 ] _ %
————————————————— —12.5 =]
Orange brown, moist, very dense, 1E
medium plastic, clayey SAND, =
trace gravel gglau 6 3 | =
T C:.(8C)* - ’ 1" water monitoring pipe =
Boring Termmated at 14.3 Ft. instalted to 14.0'
166 —— 16— =
163 —— 18 -
*Visual Deseription - in general accordance with ASTM D 2488 7 Water
Notes: Surface Elevation estimated from topographic map provided by Vista. - Encountered it
On 05/12 at




Hardin-Kight Associates, Inc.
7624 WB&A Road, Suite 100
Glen Burnie, Maryland 21061

Office: (410) 553-0802
Fax #: (410) 663-0808

Project Name:

Contracted W

Record of Soil Exploration

. Bryans Road Town Center SWM
in: Vista Design, Inc.

BORING NO. B-4
JosNo. 09167

Project Location: Charles County, Maryland Page 1 of 1
Boring Location: N: :
surf, Elav.: 170,65+ Hammer wt. 140 Ibs. Rock Core Dia.; == Foreman: M
Elev. from(4):  Topo Hemmer Drop: 30" Hole Diameter: 6" Inspactor: MC
Offset Elov: Sampler Size: 2" Boring Method: HSA Date Starled: 05/11/10
Offset Dist.: Offset Direclion: Date Finished: 05/11/10
Elev. Soil Description Sampo Dala_ ; .
. i Depth 3 .E g $ Boring & Sample
1705 D, &g |*|1|3 Notes
71
m - 0.0 0- T =
J—Bof Topsoil _ ______ ——oa " B re =
Brown, moist, very stiff, medium 10 =
plastic, lean CLAY with sand a =
USG: ( CL )* =
168 2 10 | =
- N 3 sl g
, Tan, slightly moist, very dense, . =
. non-plastic, sandy GRAVEL with . oo =
+— silt 4.5 o =
N\ USGi(GPY _ _ I E ) JE
w5~ Tan, moist, very dense, non- £ e ¥ 3 1 =
| plastic, S"tb SAND with gravel 6 B
1 SC: (SM)* =
; ¥+ 3 4 0 L £
i . 50/1" 1 5
24 —=———————— = ——— —8.6+ p'A =
| Tan, very moist, very dense, g RE=E
| medium plastic, clayey SAND with =
gravel =
i Usc: (sC)* 5§ 8 | i 3=
169 =
- 12— - =
f—m——_———— —12.57 =
Tan, moist, very dense, non- A 1=
plastic, silt& SAND, trace gravel =
SC: ( SM )* 6 10 | H
166 — g
16,0 15— 1" water monitoring pipe =
i Boring Terminated at 15 Ft. installed to 15.0'
153 —
E 18 — -

* Visual Description - in general accordance with ASTM D 2488

Notes: Surface Elevation estimated from topographic map provided by Vista.

Caved




Hardin-Kight Associates, Inc.
7524 WB&A Road, Suite 100
Glen Burnie, Maryland 21061

Office: (410) 553-0802
Fax #: (410) 553-0808

Record of Soil Exploration
projoct Name: Bryans Road Town Center SWM
Contracted Wit: Vista Design, Inc.

BORING NO. B-B
Jos no. 09167

Project Location: Charles County, Maryland Page 1 of 1
Boring Location: N: e
surf, Elev.: 169,04 Hammer Wt. 140 Ibs. Rock Core Dia.: === Foreman: TM
Elev. from{d):  TOpoO Hammer Drop: 30" Hols Diameter: 6" Inspector: MC
Offset Elev: Sampler Size: 2" Boring Method: HSA Date Started: 05/11/10
Olfset Dist.: Offset Direction; Date Finished: 05/11/10
Elev. Soll Description Sample Data
Depth J =8 gl & Boring & Sample
169.0 Golar, tMolslure, Densily P of B35 # g § Notes
L Plaslicity, Size Proporlions m 8 g1 8
7 0.0~ 0— Sas 5 1 3 |
4" of Topsoll 0.3~ ; 3 =
108 - Brown, slightly moist, very stiff, 8 =
non-plastic, sandy SILT with —
gravel (FILL) =
USC: (ML)* ] =
7 2 2 | E
1 ' hard 3 50/5" . g
165 {= 1B
T ’ 16 3 10 | 18
19 —
L g 33 dE
162 | - 1 =
v 4 —|
---, trace gravel, trace asphalt = 17 4 6 | =
1 - 50/4" =
g g | - g
e = — — —9.5+] =
159 Light gray, white, molst, dense, i : . =]
non-plastic, SAND with gravel i B 5 8 | =
(Natural) |26 =
i USC: (8P )* 1 : 18
L FEL =
1= 12 ; =
156 —- : 18
——m, VO 17 6 6 | =
, very dense | E "!Ism" 1B
Boring Terminated at 14.6 Ft. | 1 watar moplloring pipe -
- ’ : 15 — installed to 14.5' —
163 —
p F, 18 — .
160 —- , |
* \fisual Description - in general accordance with ASTM D 2488
Notes: Surface Elevation estimated from topographic map provided by Vista




Hardin-Kight Assaciates, Inc.
7524 WB&A Road, Suite 100
Glen Burnie, Maryland 21061

Office: (410) 553-0802
Fax #: (410) 553-0808

Record of Soil Exploration
Project Name: Bryans Road Town Center SWM
contracted with: Vista Design, Inc.

BORING No. B-6

Jos no, 09167

Projact Location: Charles County, Maryland Page 1 of 1
Boring Location: N: :
Surf. Elev.: 170.0:% Hammer Wt 140 Ibs. Rock Core Dla.; === Foreman; 1M
Elev. from{d):  Topo Hammer Drop: 30" Hole Diameter: 6" Inspector: MC
Ofiset Elev: Sampler Sizo: 2" Boring Method: HSA Dale Started: 05/11/10
Offset Disl.: Offset Direction; Dale Finished: 06/11/10
Elev. Soll Description Sample Data ’
9 5 Boring & Sampl
170.0 Coor, Molslure, Densily Deplh ol 85 |a ] s mm?\lolesﬂ e
* Plaslicily, Size Proportions S § é
6" of Topsoll d Il 7 19 | Boring offset 16 Noith =
- —= 0| 9 due to gas and =
| Tan, mottled brown, slightly moist, 11 electric lines =
very stiff, medium plastic, lean =
CLAY with sand (FILL) =
168 —- USC: (BL)Y 1E]
«e, hard 29 2 10 | =
- - 6 1E
3.3 =
Orange brown, slightly moist, very ]
1  dense, low plastic, clayey SAND ] if=
- — with gravel (FILL) 4.6 s
166 — \____.._._.':J._S_C._g_sl‘g)*__..___f ] 6 3 6 | 1 =
Light brown, moist, medium stiff, 5 =
1. medium plastic, lean CLAY with 6 ¥ 3 1 =
sand (FILLEJ =
1 SC: (CL)* | e
162 " Orange brown, moist, medium A 19 4 7 | =
dense, non-plastic, silty SAND 4 =
(FILL) =
T USC: (SM)* 9 1B
—— e —— — o ——— — — —0.6~ : =
 Tan, very moist, loose, medium s =
plastic, clayey SAND, trace gravel = L ] 5 7 1 g
(Possible FILL) ) 4 =
169 USC: ( SC)* 1% =
- 12 - %
5 6 18 | =
166 — . 7 =
5 =
, 14,61 =
| Tan, wet, medium dense, non- 15.0] 15 \iEiaE GRTGANG P8 =
‘\ Ejll\laasttllj?:’slﬁAND with gravel ( installed at 15.0'
1 usc: (sP )* i !
o Boring Terminated at 15 Ft.
* Visual Description - in general accordance with ASTM D 2488
Noles: Surface Elevation estimated from topographic map provided by Vista.




"KEY TO SYMBOLS

Symbol Description Symbol Description
Strata symbols Monitor Well Details
Ve Topsoil, rootmat, and saw dust slotted pipe,

Vv
R

no backfill

T

7 Low plasticity no pipe, filler matexrial
<] alay
;;L' Poorly graded gravel
ﬁﬁﬁh Poorly graded sand
Rt with silt
gilt
Silty sand

Clayey sand

Poorly graded sand

Misa, Symbols

=5 Water level encountered during
drilling

.,|K

Water level observed at 24
hours after the completion of
drilling

X Water level observed at boring
completion

Soil Samplers

Standard penetration test

Notes:

1. Borings were drilled on 05/11/10.
2. Water level readings from 1l"-dia. monitoring pipe are listed on logs.

3. Borings were located in the field using existing site features.
Therefore, boring locations should be considered approximate.

4. Surface Elevations were estimated from topographic map provided by
Vista Design, Inc. and should be considered approximate. 94




Hardin-Kight Associates, Inc.
7524 WB&A Road, Suite 100
Glen Burnle, Maryland 21061

Office: (410) 553-0802
Fax #: (410) 653-0808

Record of Soil Exploration

project Name: Bryan's Road Town Center
contracted With: Vista Design, Inc.

AUGeR PROBE No. AP-1

Jos no. 09167

Project Location: Charles County, Maryland Page 1 of 1
Surf. Elev.: 177.2 Hammer WI. Date Started: 8/11/09 Foreman: MC
Etev. from(4): Hammer Drop: Dale Finished: 8/11/09 Inspactor: Ron Wolff
Sampler Size:
Elev. Soil Description g i
177.2 Coler, Molsturo, Depth % # ‘é o n?\lg‘leS: e
. Plastlcity, Size Proparlions (5]
1 WU 0= I =
. 3" of Topsoil 4_2_‘;_ 2
T Light brown, moist, medium 1111 J‘ 1 1
plastic, silty lean CLAY, trace " il |
176 — sand ’
i USC: ( CL-ML)*
A Brown, gray, moist, medium /
i plastic, sandy lean CLAY 2= / -
USC: (CL)* /
' N '
174 - % |
. Light gray, tan, moist, medium | |
- plastic, silty lean CLAY with 1 3
2 1 embedded sand lenses, trace _ !
J gravel x
USC: (CL-ML)* ~0 6- [l Water monitoring pipe .
: ; ater mo ng pip
Auger Probe Terminated at 6 Ft. installed to 6.0' |
170 |
u— 8 I .
168 — 1
= 10 -
166—
E 12 -
164 |
*Vlisual Description - in general accordance with ASTM D 2488 Water  Caved
Notes: Surface Elevation & Location provided by Vista Design, Inc. Lt Dy




Hardin-Kight Associates, Inc.
7524 WB&A Road, Suite 100
Glen Burnie, Maryland 21061

Office: (410) 553-0802
Fax #: (410) 553-0808

Record of Seil Exploration

Project Name: BBryan's Road Town Center
Conlracted With: Vista Design, Inc.

AUGER PROBE NO. AP-2

Josno. 09167

Project Location: Charles County, Maryland Page 1 of 1
Surf, Elov.: 176.8 Hammer W, Dale Started: 8/11/09 Foreman: MC
Elav. from(4): Hammer Drop: Date Finished: 8/11/09 inspector. Ron Wolff
Sampler Size:
Elev. Soil Description Deplh 8|, g Borlng & Sample
176.8 Flasllggi.o ré;lzﬂ:lfs’irl;?&llons i é Notes
I 3" of Topsoil g?_ o T 1
Light brown, molst, medium 1 Wikl 1 1
176 plastic, silty lean CLAY, trace - . MM |
sand '
1\ USC: (CL-ML)* f | // |
£ Olive yellow, moist, medium /
—  plastic, sandg lean CLAY 2 / =
E UscC: (CL
3 i 2
174~ | /!
| . - 40 4 -
i Light gray, tan, moist, medium 4 111
- plastic, silty lean CLAY with Tl .
12— embedded sand lenses, trace to 1M1
some gravel il |
1 USC: ( CL-ML )* Ly |
- ,f’f ’
L 68— //,«" 3 -
| ¥l /f
110 (Il |
| | | |41
i U
p 1= MM
| : = f"’Lf”‘
: 8.0- 8- —
i Auger Probe Terminated at 8 Ft. Water monitoring pipe
i ) installed to 8.0 |
168 —
~ 10— _
166 — | i
IS 12 .
164~ )
*Vlsual Description - in general accordance with ASTM D 2488
Notes: Surface Elevation & Location provided by Vista Design, Inc.




Hardin-Kight Associates, Inc. Office: (410) 553-0802
7524 WB&A Road, Suite 100 Fax #: (410) 663-0808
Glen Burnie, Maryland 21061

Record of Soil Exploration

project Name: Bryan's Road Town Center AUGER PROBE No. AP=3
contracted With: Vista Design, Inc. JosNo. 09167
Project Location: Charles County, Maryland Page 1 of 1
surf, Elev.: 176.3 Hammer WL, Dale Started: 8/11/09 Foreman: MC
Elov. from(4); Hammer Drop: Dale Finished: 8/11/09 Inspector: Ron Wolff
Sampler Size:
Elev. Soil Description § Borln
8 g & Sample
176.3 Pla sl(gﬂoggglgﬂrpﬁérlions . g‘ ] E Holes
n r 0.0 0 TRTRVEIN =
176 3_ of Topsoil . 0.3] 9
" Light brown, molst, medium | a
1 plastic, sandg' lean CLAY | / |
| Usc: (CL)* /
I ’ / 1 1
- 2| / ol
174 - ) ]
| Tan, gray, moist, medium plastic, »”,f’
silty lean CLAY with embedded Wl 2 :
sand lenses 1 L1
USC: ( CL-ML )* ] /"/
9
172 1 1 1
1'5_ ] J;L._J;.
A Light gray, tan, moist, medium =2 i
- plastic, silty lean CLAY with 1 il 5
1 embedded sand lenses, trace 1 miM ! |
gravel Al
| USO: (OL-ML ) 6] L Wat itoring pipe "1
" ater monitor
tr0-{  Auger Probe Terminated at 6 Ft. | g k
f— B po— ]
168 — |
|- 10 =
166 J
+ 12 -
164 ] | |
* Visual Description - in general accordance with ASTM D 2488 Water  Caved
notes: Surface Elevation & Location provided by Vista Design, Inc. Dy e
 Dry Pipe.-

at 24 hrs. 3.0 -~ Pipe >
“at 144 hrs. 4.7 Pipe-




KEY TO SYMBOLS

Symbol Description

Strata symbols

T

Vive Topsoil

1] S8ilty low plasticity
balbke alay

24/ Low plasticity
/45 clay

Misc. Svyvmbols

e Water level at
6 days

Soil Samplers

B Bulk/Grab sample

Notes:
1; Exploratory hand~auger probes were advanced on 8/11/9.

2. Water levels are indicated on the boring logs.

3. These logs are subject to the limitations, conclusions, and
recommendations in the geotechnical report.

4. Results of tests conducted on samples recovered are reported
on the logs.




APPENDIX C

LABORATORY TEST RESULTS

99



s AleLewns 0gZ0-Zez0ooL
01L.0Z/8L/s

L jo | =fed

uoiepelS 919)dwod uni o} ajdwes Jusdnsy]
"[BUSIEW - U UCHEJLISSE|d PUB UCIIEPELS) 1SI0N

puglAi|y ‘Blung usjg
"oU] ‘sa1enossy WANFUIpIeH

%6LL S90S £S5 ¢d
%L6 O%&C S sS4
%9¢L SL-00 LS o9
Mmofag [eAziB yum i o
#L pessed %00l %28 %Sh sag |4 gc LE <IN 19 ADUES SUY O} LUMIpaLl ‘SN0S08oIl “Umolg %28l 06-0% wesS g-g
%08 0%S&Z ¢S s-g
%6¥lL SL-00 IS s-g
%S8 S590% €8 4
w7/S+ PBUIBIUCD %ye 0SS T8 g
%96l S1-00 LS g
«PIE+ P3UIEIUCD %L S908 €S €4
%9v¥L 0%ST 2S5 €4
%65 SL-00 LS €4
%eeL £&S05 €8 ¢-d
%60l Q0%SZ <TS zd
%99L SL-00 LS cd
Mo aARiS sul W ‘AglD ues) Apues
S8/ Possed %00l %IS  %ER m_mumn_ L gL 6e 5 k) auy _mm_ubcw mojk :ﬁm foib hw_cmmh_m _m._m_._ %eSl Q06-5L S 1-g9
%8%lL SS0S €8 1-g
%8¥L OS5 TS -8
%Ll SL00 LS -9
SAON saul{ pUBS [BABID XSpu] MW W SSe|D uonduasag w0 Wideg sidwes sgold
% % % anseld onseld pinbrl oSN aInIsion Jabny
[euld :snielg Hoday i9L60  Faor
0L0Z/2L/G @jeq Loday WAAS ‘PEOY suelig  osloid

100



" Project: Bryan's Road, SWM Job #: 09167

|dentification: B-1, S-4, 7.5-9.0' Lab #: 100232
Description: Light greenish gray with yellow mottles, fine sandy lean Report Date: 5/18/2010
Clay, with fine gravel Report Status: Final
Received: 5/13/2010
L.aboratory Analysis
UsC
Gravel I Sand | Fines
100% Scr‘?ens 3?. #f : 0%
-It ,Elfff et i e Rl Ll E__-_
90% . | : 10%
L S - il
80% E : | 20%
70% |—! : ! | a0%
E’ ——‘_‘:—_ ‘EI‘-— L] : ? —_Eu U
‘@ 60% : Ao : : bt 40% 8
@ | [ . . A S 8
o D : : Y v
T 60% |- | ; i ; : “ ; s0% %
8 T : - : - g
D . 1 ] 5 I 1 i 1 T 1 E
O 40% ! : :'i = : : : e : 60% &
S e S N
30% _— il SR oot ——
T WUV WO U U SN (| P RO b 3 S S S, SO
; i o do 3 : : :
20% |1 — e I B — i R
SO PRPNRUN | R | IENE R, ........ ”. ..... _|._'r____4:___._, i .
0% |- bl — Ak Lt 00w
...... ! u..“,Ei___.___i____;I___._.....E|A---E-_---1__E____ :r__“ i- ___E___J
0% b L L it 1 100%
100.mm 10.mm 1.mm Amm .01mm .001mm
Diameter
Test Methods Soil Properties
Moisture Content; ASTM D2216 Moisture Content 15.2%
Grain Size Analysis: ASTM D422 Liquid Limit: 39
Liquid & Plastic Limits: ASTM D4318 Plastic Limit: 18
Plasticity Index: 21
A-Line: 13.9
Cu:
Ce:
Note: Gradation on -#4 material. Insufficient sample to run complete Classification
gradation, 7g of 200g sample recieved retained on #4, maximum Usc: CL*
particle passes 3/8" screen.
Checked By: Tested By:
HARDIN-KIGHT ASSOCIATES, INC. Phone: 410 553 -0802
7524 WB&A Road, Suite 100 Fax: 410 553-0808
Glen Burnie, Maryland 21061 Email: HKAI@Hardin-KightAssociates.com
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Project: Bryan's Road, SWM Job #: 09167

Identification: B-5, S-3/4 5.0'-9.0' Lab #: 100233
Description: Brown, micaceous, medium to fine sandy Silt, with Report Date: 5/18/2010
gravel Report Status: Final
Received: 5/13/2010
Laboratory Analysis
usc
Gravel | Sand | Flnes
100% Scre:ens 3.;’i " #f% : : 0%
o nmffron e M et mae
o0% | ] 0%
S S
80% ; : — 20%
R s e bmmn
70% __...i.. = :: E 2 30%
=S i e 4
B 60% |t bt | 40% 2
& ! ) bt ©
(= A A T I T S R I A VO A C v
2 50% | % o
8 T S e o
A\ L L 5
S ] 1 60% &
e ":."—‘“:.I ,,,,,,,, b o E S e
30% |- 1 :'E L 70%
--—_: _____ ?i-_.. i ..E.,,
20% : i e B
L — S L. .
10% |— ', | o0%
B
0% ——— et 100%
100.mm ; d . .01mm .001mm
Diameter
Test Methods Soil Properties
Moisture Content: ASTM D2216 Moisture Content 16.6%
Grain Size Analysis: ASTM D422 Liquid Limit: 37
Liquid & Plastic Limits: ASTM D4318 Plastic Limit: 28
Plasticity Index: 11
A-Line: 12.4
Cu:
Cc:
Note: Gradation on -#4 material. Insufficient sample to run complete Classification
gradation,57.08g of 236g sample recieved retained on #4, maximum USC: ML*
particle passes 1" screen.
Checked By: Tested By:
HARDIN-KIGHT ASSOCIATES, INC. Phone: 410 553 -0802
7524 WB&A Road, Suite 100 Fax; 410 553-0808
Glen Burnie, Maryland 21061 Email; HKAI@Hardin-KightAssoclates.com
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Project: Bryan's Road Town Center
|dentification: AP-2, S-2, 1'-4'
Description: Olive yellow sandy Clay

Received: 8/11/2009

Job #: 09167

Lab #: 090332

Report Date: 8/25/2009
Report Status: Final

Laboratory Analysis
usc
Gravel | Flnes
Screens 3/4" #4 #200 :
100% : i Iﬂ._*__\ : : : : 0%
_._..I,,,.,...)I.... 777:17“-—-—: ___1_7774: ..... _..i.. v:
90% |——— - S — 10%
80% ; i : o= : | . : 20%
R I e |
70% | : ‘.{ ok - L | 3o% '
) SRR B B S .
5 60% I ] ! : : | 40% 2
5_"6 [N SR | S - B SO S . e g
! il [ ! ] ! 1
€ 50% |—t - :: : R R T
m 1 2 1 1 1 C
I T T I
0 40% : : : : IS ot 60% O
- El ..... ':I,uu_,: _’r_, j‘l,g_r__.:_. E
30% : 4 1 ; it : ; 70%
20% : i i . ; ; : 80%
___E_ sl | ,,,,,,,, _L_;___,,:,,“___E__ i
10% |—1 : : L | 90%
S 0
0% ' | ) : ’ - 100%
100.mm 10.mm LO1mm .001mm [
Diameter |
Test Methods Soil Properties
Moisture Content: ASTM D2216 Moisture Content 15.1%
Grain Size Analysis: ASTM D422 Liquid Limit: 35
Liquid & Plastic Limits: ASTM D4318 Plastic Limit; 17
Plastic Index: 18
ALine: 11
Note:
Classification
UsC: CL
C:\Lab Tesling\09!{020332mal.xls| Chesleed By: Tested By: JGP

HARDIN-KIGHT ASSOCIATES, INC.
7524 WB&A Road, Suite 100

Glen Burnie, Maryland 21061

Phone; 410 653 -0802

Fax: 410 5653-0808

Email; HKAlI@Hardin-KightAssociates.com
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APPENDIX A FIGURES

BORING & HAND AUGER LOCATION PLANS
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