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Clarksburg Town Center — Phase 2C/2D Stormwater Narrative

The area known as phase 2 of Clarksburg Town Center is divided into four sections
designated as 2A, 2B, 2C and 2D. Previously approved SCP # 205466 provided for rough
graded sediment control for phase 2, along with finished grading and building construction for
phase 2A & 2B. Also approved under that permit was SWM Pond # 3 which provides guantity
control for all of phase 2B, 2C, and 2D along with Water Quality Sand Filter # 11.

This submission will revise the above plan to include water quality control for phase 2C &
2D. The primary quality control for phase 2C and 2D will be a surface sand filter basin located
adjacent to Burdette Forest Rd. The sand filter is sized for 1” over the impervious area draining
to it minus any area draining to any redundant facilities recharge facilities. " This facility will also
provide quality control for 1.25 Ac of parking lot for the proposed public school site.

Because Clarksburg T.C. is located in a special protection area all quality control must be
in the form of a redundant treatment train with sand filter No. 11 praviding final control.
Redundant controls located within the drainage area of sand filter 11 and also designed under
this plan are SWM facilities, 15,17,18,19 & 20 along with two Stormceptor water quality
manholes. The first Stormceptor is located along the diversion pipe leading into sand filter no. .
10. it provides water quality pre-treatment for the 3.20 ac. of road/driveway impervious area
draining to sand filter no. 11. The second stormceptor (WQ4) provides pretreatment for 1.10 Ac
. of private road way impervious area. '

Facility No. 15, 17, 18, 19 & 20 are bio-retention areas with a ground water recharge .
trench located underneath. It receives drainage via overland flow and is pre-treated by the bio-
retention area prior to getting into the recharge trench. ' o

Facility No. 21 is a recharge basin that provides groundwater recharge for the outfall of
sand filter No. 11.

A maximum 12" ponding depth is provided above all bio-retention facilities. Should any
of these quality facilities fail, emergency bypasses are provided in the form of HDPE overflow and
overflow pipes weirs in facility No. 15, 17, 18, 19 where there would ultimately be conveyed {0
sand filter No. 11 via the storm drain system.

WAWPFILESWISC\ClarkPhND.2 doc



Summary of Required Recharge
Volume in Phase 2

- o - Total Drainage Area = 44.50 Ac
Avg. 67% Impervious Coverage = 29.80 Ac (Imperwous Area)

. Total Recharge Volume (Rev) requlred for phase 2:

Re, =(SR,A)/ 12 $=0.26 (B soil)
=0.05+0.009'1 I=total imp. area
-=0.05 +0.009 (67) '
.R,=0.653

Re, = (0. 26)(0 653)(44 50 Ac) /12 = 0.630 Ac-ft=27,443 CF : -
Total In Stone Storage Requlred 27,443 CF X 0.4 (Void Ratio) = 68,608 CF

Summary Table of Recharge
Provided in SWM Facilities

SWM Facility # Imp. D.A. (Ac) - In-Stone Storage Volume Provxded for
: ' recharge (CF} '
Ex9 0.30 S 3,375
Ex.10 0.15 , 4 1,400
Ex.SF10 , - 12.50 . 2,570
Ex.12 : - 020 . 2,050
Ex.13 ‘ 1.20. - 11,250 '
Prop. SF 11 14.15 : - 4725
Prop.15 ' 0.82 7,500
Prop.17 - . 0.55 ‘ 5,184
Prop.18 . 0.54 ' - 4,950
Prop.19- 0.34° 3,096
Prop 21 2.5 - 23.850
' : ‘ Total Re, Provided = 69,950 CF

69,950 CF > 68,608 CF.

WAWPFILES\WMISC\Summary Phase 2.wpd
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DEPARTMENT OF PERMITI'ING SERVICES ] o .
Douglﬂs M. Duncan ' o Robert C. Hubbard
County.Execurwe . May 9 ”ﬂ’t‘? o : '

Director -
K. Jeffery Strulic
Charles P. Johnson & Associates.
1751 Eiton Road -~
Silver Spring, MD 20903 : h T T <
o ' - Re! . Stormwater Management CONCEPT Request
S for Chrksburg Town Center Phase 2
. _ i Preliminary Plan #: 1-05042
o - ‘ ' SM Fils #: 204454 .
A - . . : o Tract Sum opel70.3 acres/RMX-2
Tuia Gomseoi AroteT t'l-’-t AR,
Tax riata: EW ’
Lots/Block: G, 1,4, K, LM N P, R S&T
Parcel: A-
 Libar/Folio: 6776/876 8825/755
- Monig. Co. Grid: 09D03 -
Watershed thtle Seneca Creek

i

SPECIAL PROTECTION AREA
' Deaer Sesdleck ' ‘

B A . RN .zr-.'-u!;-.';" F A

Based on a review by the Department of Permrttmg Ser\f
{FWQP) for the above menhoned srte is condmonatu apprmve

Srte Descnptron . The site is the remalnmg portion of rhe Clerkbburg Town Centar and
consists of 70.3 acres located between Clarksburg Road, Peidmont Road, and Strrngtcwn Road. The
proposed zoning of the site is RMX-2 and will consist of mixed residential {single- family detached, -
townhouses, apartments and condominiums) along with a s¢hool, park and associated infrastructure. This
site is Ioc:ated in the Clarksburg Special Protect:on Area (SPA) of the thtle Seneca Creek Watershed '

-

D ’ . Stormwater Manaqement Water quantity control for thts phase wrll be provided viaan -

' 77" extended detention dry pond and the existing wet pond #1. Pond #1 provides infiliration for the one-year.

- storm’and pond #3 will provide controt of the one-year storm with an adjt.stable release rate fora .. '
 maximum of 24 hours detention time in actoidance with tis Tiew siate standards.: Cruau'y control wilf g -~
* provided via a freatment train that consists of vegetated conveyance swates bio- retent|0n structures (for
- small drainage areas), surface sand filters, Infiltration structurés (where feas:ble) and ground water
" recharge areas for-the rooftcps in areas where open section roads are not feasible, additional water
- quality structures are required 10 offset the lost benefits that open section roadways provide. These

offsetting structures may include additional infilfration structures, bio-retention structures or surface sand
.-~ fitters. Areas that are intended for vehicular use are to be prntreated prior to entering any water quality

- structures, The water quahty structures must be SiZed to treat a mlnmum of one- -inch over the proposed
mperv:ous area

J--, S

[N - Trea . . -

The IOCat:ons ot open sectlon and closed section roads along with the locations and nature- of al-
of the prepoeed water quality control structures (rnctudznq the oifsetiing water quality structures ior the
loss of opefiseétion roads) must be clearly identified- on tha initial ‘sediment cenfrol/stormwater

- managementiwater quality plan. Additional monitoring may ba requrred dependmg on the fimal location

and contrguratmn of the water quahty structures, \,\‘ *""ep

Il

ur

E

a—]ﬂ

3
*
Lo,

__41'

X

. 255 Rockville Pike, 2nd Floor = Rockville, Maryland 20850-4166
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Sediment Control: .

' Redundant sedrment control structures are to be used throughout the -

- site. These are to include upland sediment traps, which drain to secondary traps down grade, or when
. this is not feasible, sediment traps with forebays will be acceptable All sediment- trapplng structures are

to be equrppeu with dewaterring devices.
storrnwater manage/sediment control plan:

1

- Silt fence alone will not be allowed as aper rmeter
~F

The TDHOWIT)Q features are 1o be 1ncorporateu tﬁi@ ‘EI"IB detailed )

Al pert‘rnent stormwater management structures must be designed, approved, permitted, and

bonded with the initial sediment control plan. Phasing or othenmse detaymg permitting of
stormwater structures will be unacceptable

trap azoidal channelc o reduce ttcw rates.

The earth dlkes that feed the sediment traps are to be constructed asa type B dlke utrhzmg

The stte gradrng shall be phased whenever possrbie to fimit d:sturbance and rmmedrate

: stabrllzatlon is to be emphasrzed

Q

cntrol The use of mui’uple rows- ct super snlt
fanra will ha scrantabla far amall areas
IIUSIUG '_I‘lll [ N3 '(J-UUUIJI.ELHJU‘}\JI SR Q) Uidg W N

'Performance _Goats and BMP Momtonnqr

" Seethe attached addendum dated May 8, 2002

i and for further mfonnatlon contact Keith Van Ness at MCDEP o

s ——

NULE. lne aouenc:um o the Final Warer'uuaury I"'IB.!'I for L:iarKSDUfg r‘nase il Gétaliiﬁg the.

Parformance Goals, how the goals will be mét, and a detailed BMP Moenitoring Plan must be

received and approved by DPS prior to submission of detailed sedrment control and stormwater .
managernent plans .

- Conditions of Aggroval . The following condrtrons must be addressed in the 1nltsal

submission, of the sedimenit control plan: This list may hot be all- inciusive and may change based on
_ available information at the tlme of the revrew :

1,

Due to the relatively low use ot open section roads every opportuntty to provtde additional
groundwater recharge throughout the site must be taken. This Is to. include areas along the
backs of lots and any other open area (e.g., parking isiands, under piay fields, tot lots, open

o space around buildings, etc ) If sufficient recharge can not be prowded in these are as, lots may
o rEivT\:r o] be uelaaed R

o

Should MNCPPC/EPD determiine that all pond embankments must be moved back from the ,

environmental buffers 15 feet, MCDPS may requn'e a realtgnment of lot Irnes to assure adequate '
space for all structures.

Idéi‘ _-i‘. o PRy ..-—-..'L.-._...__

Ui o circumstances will any slope into, on, or around any stermvvater structure be allowad to
bs steeper than thres feet horizontal to one-foot vertical ratio. Any location where this occurs
may be required to either, realign-lot lines or consiructed re-enforced concrate retaining walls.

Note: Wood retamlng watls will be unacceptable oh the stormwater manage parcels.

All stormwater management. structures along wrth a 12-foot wide drlveway for access, will be -

required to be located on stormwater parcels. This is not applrcable where the structures are
constructed under parkrng lots’ or in aslands



Jetfery Strulic
. May 9, 2002
Page3 '

i

Provide safe conveyance of all runoft 1o one of the stormwater management structures as shown
by- the drainage dwrdes on the plan

.Atl recharge structures wrll be excavated to exrstrng ground; none are to bé constmcted in tlll

Sand filter #10 and the mfrltratlon structure above lt WIII need to be reversed or combnned to -
“provide a series treatment system. '

8. Sand t:lter #1 0's underdram wrl! d:scharge to the stream valley, not back to the storm drain
system S . ,
©oe. lt appears that sand filier #10 wil be deslgned 28 2 NF‘CS MD 378 pond As one, it will be
© . TIequiredio meet most crrtena Further discussion should take place prior to beglnnmg its deslgn

.10. A further review of the roof top areas to the recharge structures may need to be adjusted due to '
" architecture deslgns -

11. It appears that a few lots near proposed quantrty control structure draln drrectly |nto the structure
.without being treated tor quahty control Qualrty control is requrred tor all 1mpervrous areas.

.12 Prowde clear access to all stormwater management structures from a publrc rrght—ot-way

13. The proposed water quahty rnlets must be approved by DPS (a drop manhole will not be
acceptable) _ , o . .

14. Water quallty structures used for sediment control must have a minimum und:sturbed buffer of
bwo teet trorn the boltom of the sediment trap to the bottom of the stormwater structu re.

15; Ata mlmmum one foot of stone (dead storage) is io be provrded below the outiet prpe ot all of the -
proposed surface sand filters to prowde addmonal groundwater recharge

. 16. All of the proposed stream crossmgs are to use envrronmentally sensrtlve destgn criteria.

17. Percolatlon tests must be performed to determme the feasrbrllty of provrdrng lntlltrat;on structures
_ for water qual:ty and ground water recharge.

18. Provide a tree plantlng plan to allow for shadlng of the dry pond outfalls (mto the low fiow
channe!s and out of the ponds). :

1 9. MCDPS reserves the right 1o require the developer to provide full-time, thrrd -party, on- slte'

sediment control mspectron if the department decrdes the goals of the Water Quality Plan are not '
being met. '

Any divergence from the information provrded to this offica; or additional mformatron received
durrng the development process; or a change in an applicable Executive Regulation may constitute

grounds to rescind or amend any approval actions iaken, and 1o reevaluzate the site for addmon al or
amended Water Quality Plan requrrements



Jeffery Strulic
© May 9, 2002.
Page 4

If you have any questlons regard:ng these actuons pfease feel free to contact ichard Gee at

{240} 777-6333 or Leo Galanko at (240) 777 5242,
, Bru h, Manager .

. Water Resources Plan Review Section
Dlwsmn of Land Development Serwces .

RRE: enni':,C_:NéOM&

L Galanko
SM File # 204464

Dine Al oifa TN 2 an
L QUSRS (U.Sa0

Ql: ori-site 70.03 ac.



N - DEPARTMENT OF ENVIRONMENTAL PROTECTION |
Douglas M. Duncan S : e -+ JamesA. Caldwell
C‘ounty Executive =~ . - S . Lo - E : Dzrector '
Attachment to the Fmal Water Quahty Plan for Clarksburo Town Center Phase II

. ' Descnptlon of Momtormg Reqmrements

. Date: May 8, 2002

Preliminary Plan #: 1- 95042
SM File #: 2044-64

The purpose of this. attachment is to add spcc1ﬁc1ty to the county BMP monitoring protocols and -
~ to the BMP monitoring plan described in-the addéndum to the FWQP for Clarksburcr Town.

Center Phase II. Some supplemental monitoring , QA/QC, data analysm reportmcr and Iecord
‘keeping tasks will be exPlamcd in this attachment -

Th1s BMP momtormg is bemv done to address whether the site performancc goals outlined in the
addendum to the FWQP for Clarksbura Town Center Phase IT were met or not. The purpose of

the data analysis and reporting is'to describe quantitatively how the performance goals were met. - '
Monitoring efforts and reports must employ scientific. methods in an attempt to determine
effectiveness-of BMPs. Monitoring is to be done according to DEP BMP Monitoring Protocols.
However, these monitoring protocols are intended to provide a framework only. Some ,
supplemental Icqmrcmcnts are provided in this attachment. Thorough and careful ana.lysxs of

data is required. Data analysis methods employed may vary dcpcndm g on the results obtained.
Meéthods and assumptions should be detailed. DEP BMP Monitoring Protocols are available at

http //www cO.mo. md uslscrv1ces/dcp/Pub11cat1ons/pdf%ZOﬁles/bmpprotocols pdf

'Specxfic Momtormg Reqmrcments : -

L. BMP monitoring rf:ports must mclude a table w1th dates of all major construcﬂon
' ~ activities which take place on the site. (Groundbreaking, clearing, grading, BMP
const:ructlon BMP conversion, pond mmntenance sediment sptlls and’ cleanup, etc.)

2. Anmal base flow and ﬂow-we1ghted stormwater samples w111 continue to be collected as

during pre-construction. Results should be compared to prev1ous results to dctermme the
- cffects of BMPs and the pl’OJeCt overall

3. Contmuous ﬂow data will be collectcd as during pre-constructlon Results will evaluate
the effect of BMPs and the project on stream flows. Lag times, base flows, storm peaks,
and other parameters will examined and compared to pre-construction conditions.

Watershed Managemcnt Division

' 25) Rockville I’lkc Suite 120 * Rockville, Maryland 20850-4166 = 240/777 7780 FAX 2&()/7/7 7715



Stream ‘water temperatures will be monitored at the three locations desrgnated' during the -

‘pre-constructlon period. . This monitoring will occur from June 1 through October 1 each
year. Equlpment accuracy is to be checked prior to use in spring. .An accuracy check
after retrieval in fall may be necessary depending on results obtained. Consult with

-equipment manufacturer or DEP for appropriate procedures. All'accuracy checks are to )
. be submitted with data analysis and reports.. Temperature loggers should be set to take

readings as frequently as possible. Consult with DEP if readmcrs will be taken less
frequently than every 30 minuteés. Data from the loggers is to be closely compared to

- preconstruction conditions to identify any patterns indicating temperature impacts of the L
- project. Rainfall, air temperature and flow data shouid be considered in the apalysis. -

Rain and temperature gages will be maintained on the site to collect the relevant data.
Analysis should be presented with 111ustrat1ve oraphs and conclusions regarding BMP

A effectrveness

TSS grab sa.mple locations will be established ata sediment pond on the site during

_construction. Exact sampling locations will be detemined by DEP in the field to allow .

gvaluation of the effectiveness of redundant sediment traps. Sampling is to be done -

. quarterly during storm events throughout the constriction phase. Storms should have at
~ least one half inch of rainfall in a 24 hour périod to be counted towards this requirement,
- Samples should be collected within 24 hours after the storm. The storms during which

the data was collected should also be charactenzed for duration and total rainfall. ‘Storm -

- frequency (return interv al) should be reported as described in Technical Paper #40 of

USDOC Weather Bureal. Results should be examined to determine the efficiency of the

structure and percent removal of pollutants. Data should be compared to past penods and
graphs should be prov1ded to support conclusmns

- Quarterly photographic rnomtomncr of selected outfa]ls will be requued to determme the

stability of the area. DEP will locate sites for these photos in the field with the

. consultant. Photos should be taken from the same location, he1crht, etc. to facilitate
‘comparison. An object of known size should be included with each shot to provide a

frame of reference. Reports should evaluate whether flows from the structure are causing
erosron or instability. : .

Embeddedness readm gs will continue as during pre—constructlon Photos of the stream
bottom should be taken concurrently with embeddedness readmos Reports should

- compare pre-construction data with datd collected during subsequent periods to evaluate

the effect of the proj ect Graphs should be presented along with concluswns

Groundwater rnomtormc will contmue as during Dre—constructlon Actual elevation of
the groundwater should be reported as well as the depth to water from the ground surface.
Data should be analyzed to determine the effectiveness of site design and stormwater
management in providing infiltration and maintaining groundwater levels. Data from the
pre-construcnon period should be compared to results obtained in subsequent periods.

Graphs should be prov1ded to support conclusions.



9. “Cross sections estabhshcd durmo prc—constructron W1]1 bo monumented and survcyed
annually Data will be plotted and compared over ume to evaluate channe! stability in the -
- tributary. Photos of the cross section looking upstream and-downstream should be
collected anrlually also. Photos should be taken from the same location, height, etc. to
‘facilitate comparison. An object of known size should be included with each shotto .
- prowde a frame of reference. Reports shou]d evaluate whcthor the BMPS are cffectwcly
preventmcv degradation of the channcl ‘ :

10. Sarnphn«T of water quahty BMP S w111 be pcrformed to ascertain their effectrveness and -

. the benefits of redundant design. Grab samples will be collected from the baseflow of
pond 3. Automated flow-weighted stormwater samples will be collected from additional
BMPs (blorctentron filters, groundwater recharge trenches, clean water recharge trenches
and sand filters) at inflow and outflow points. -Stormwater samples require 0.5 to 1 inch
of rain over a 24 hour period not to exceed one inch over 24 hours. Reports should
include information on the duration, total rainfall and return interval of the storm based

_on the site rain gage. - Samples will be analyzed for TSS, nitrate, ortho-phosphorus .
- metals; BOD, TKN, total phosphorus, petroleum hydrocarbons and herbicides/pesticides.

Loadmgs should be esﬁmatod where p0331blc and cornpansons made to pubhshed rcsults ,
for other BMP designs. :

Monitoring requnemcnts 1 throucrh 9 wﬂl be in cffect throu Dhout thc construction: penod
Followmﬂr completion of construction, TSS monitoring of the sediment pond (requirement 5)
will terminate. Post-construction monitoring (requirements 1-4, and 6-9) will continue for five
years after construction. Samplmg of water quality BMPs (requrrcment 10).will also have a
duration of five years. Reports on BMP monitoring are diie to DEP by May 30 and October 31
~ of each year. County code reqmres that reports be submitted. quarterly. These quarterly reports
may be 1ncorporated in these semi-annual reports. This should be reflected in the title of the’
dociiments. BMP monitoring reports are to be delivered with data in an électronic format to
“Mark Sommerfield at Montgomery County DEP and also to Leo Galanko at Montgomery
County DPS. Monitoring requirements 1 through 9 above will be in effect throughout the
construction phase of the project. Post construction monitoring TSS readings from the sediment

- ponds (reqmrement #5) will not be required. - The other monitoring requirements will be in effect -

for three years after the development is completed. Questions on the rnomtonng requucments
and’ proccdures may be duected to the following personnel.

| ‘Mark 'Sormnerﬁc.ld'- _ _ Doug Marshall | Leo Galanko
- 40 7771737 : (240) 777-7740 : - (240) 777-6242
matk. sommerﬁo]d@co Ino md us  douclas.marshall@co.mo.md.us leo.salanko @_co'.rno.md.us
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Sand Filter Basin No. 11

V={(1.0") x (14.15Ac.X(L in,) (43.560 CF) A = 20.40Ac. (Phase 2)
121t 1ac I[=67%
V.=51,365CF A;=13.70 Ac. (Phase 2)

A;=1.25 Ac (School Site)
A =13.70- 0.80 ac. (Imp. DA from

facilities 18 & 19) = 12.90 Ac. + 1.25 Ac (school)=.

Adesign'=14.15 Ac

Calculate minimum sand surface required:
(10% of total volume)
A=51,365CFx0.10=5137 SF
A(Provided) = 5850 SF

Inflow pipe calculations based on 1.0" of rmoff using SCS tabular method:

Str. 825 (Site) Str. 6 (School Site)

qQ=q9+AQ q=gtA

Q=1.0" Q=1.0"

qt=1010 cfs qt= 1010 cfs

A=1250 Ac. A=1125Ac

q=(1010) (12.90/640) (1.0 =20:36 cfs - q=(1010)(1.25/640)(1.0") = 1.97 cfs

First flush WSEL =641.10

WAWPEILESWISC\Sand Filter 11.wpd
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STORMWATER MANAGEMENT STORAGE TABLE

Clarkehiirns Tawn Contar . Cand Eiltar N 11
wicl l'\alJI.IlH I RJJYY Il UGIII.GI [=1-10 L% 0y} Ilu'..'l 1WA, 11
—
SCALE: 1"= 130
Feet ‘SF -Feet | CubicFt. Cubtg Ft. " Acres- Ft. Feet

636.50 8.50 7,650.00 - 7,650.00 0.00 - 0.00 0.00 0.0000 636.50
638.00 11.00 9,900.00 8,775.00 1.50 13,162.50 13,162.50| - 0.3022 638.00
640.00 14,10 12,690.00 11,295.00 - 2.00 22,590.00 35,752.50 0.8208 640.00
642,00 1750 15,750.00 14,220.00 2.00 28,440.00 64,192.50 1.4737 642.00
644.00 21.20 19,_030.00 17,415.00 2.00 34,830.00 99,022.50 2.2732 644.00

WG, =535 CF
WR Elev= €110 \

Project , ' | ' Designef | | _ Date

2|
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PIPE CULVERT ANALYSIS .
COMPUTATION OF CULVERT PERFORMANCE CURVE

July 9, 2003
PROGRAM INPUT DATA: '
DESCRIPTION ' - VALUE
Culvert Diameter (feet).......... .. .uoii .. 2.00
FHEWA Chart Number (1,2 or 3)..... e e, . 1
Scale Number ‘on Chart (Type of Culvert Entrance)........ 1
Manning s Roughness Coefficient (n-value)............... 0.0130
Entrance Loss Coefficient of Culvert Opening............ 1.00
Culvert Length (feet).......... ... .. 65.0
Culvert Slope (feet per fOOL) .....v'iviiinneeaannn.. 0.0200

PROGRAM RESULTS: ,
Flow Tailwater Headwater (ft) Normal Critical Depth at Cutlet

Rate Depth Inlet Outlet Depth Depth  Outlet Velocity"
(cfs) ~ (ft) Control Control {(ft) (Et) (ft) (fps)
20.3 1.00 3.01 2.34 1.16 1.62 1.16 10.78

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version.l.6 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved. .

Quaz20.30 ks |
Bdc(:-fc( H=3.0 !

30'RCim) ? \ WOg1.=641 1O
Lnvzgi12

Eﬁ?“ﬁCﬂ;Jﬂ
Arv €410

Z24"RCP
o SFII
Tw= 65190




PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
July 9, 2003

PROGRAM INPUT DATA:

DESCRIPTION - VALUE
Culvert Diameter (feet).......uiii it 1.00
FHWA Chart Number (1,2 Or 3) .. i et e 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning s Roughness Coefficient (n-value)............... 0.0120
" Entrance Loss Coefficient of Culvert Opening............ T 1.00
Culvert Length (feet)............. e n ettt et et 200.0
Culvert Slope (feet per foob)......v.iii oo, 0.0800

PROGRAM RESULTS: ' ‘
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) . (ft) Control Control (ft) (ft (ft) (fps)

2.0 4.50 - 0.92 -10.7s8 0.29 O.GC 0.29 10.58
(WR Deatt o

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved. : ' '

Gwe=[97ct'S - i
fegd =082 |

|

' Rebout)
1)
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE
July 10, 2003

PROGRAM INPUT DATA:

DESCRIPTION ' - VALUE

- Culvert Diameter (feet)....... e 1
FHWA Chart Number (1,2 Or 3) .ttt oo, 1

Scale Number on Chart (Type of Culvert Entrance)........ R !

0

1

Manning~s Roughness Coefficient (n-value)............... .0120
Entrance Loss Coefficient of Culvert Opening............ .00
Culvert Length (feet) ... ...t et 200.0
Culvert Slope (feet per foob) ....'vuvremunnnnnnn. e 0.0800

PROGRAM RESULTS: :
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

‘Rate Depth Inlet ‘Outlet Depth ~ Depth. Outlet Velocity
(cfs) . {ft) Control Control (ft) (ft) - (ft) (fps) -
5.7 2.75 -4.07 0.51 0.95 0.51 13.98

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Chamnnel - Uniform flow

Worksheet Name:

Comment :

12" PVC Splitter Pipe from School

Solve For Full Flow Capacity

Given Input Data:

Computed
Full
Full

Diameter.......
Slope..........
Manning's n....
Discharge.......

Results:

Flow Capacity..
Flow Depth.....
Velocity.......
Flow Area......
Critical Depth.
Critical Slope..
Percent Full...
Full Capacity..
QMAX @.94D...:.
Froude Number. .

ce 1.00 ft
RN 0.0800 ft/ft
' 0.012
0

PR

1.00 ft -
.. 0.0757 ft/ft
e 100.00 % '
. 10.92 cfs

. .. 11.74 cfs

e FULL

~ —
092 c¢1s > . /CTS
‘ Orl'fltﬁ (N (¢TconTrol

Open Channel Flow Module, Version 3.16 (c) 1990-
Haestad Methods, Inc.

* 37 Brookside Rd * Waterbury, Ct 06708

[6
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DESIGN DATA FOR EARTH SPILLWAYS

Table 14

Emergency

ﬁ:}lymunr BOTYTOM WIDTH {v) INFEET /
N ey RABLEY g 10 12 | 14 6 [ 1a 20 [ 22 [ 2a | 26 | 28 | 30| 32 | 3% | 36 | 38 [ +a.
-] [ 7 ] 1<) T [k} Ta 12 il ] 20 F3] 22 N 27 28
e v z2.T 2.7 27| =27 27 27 27 2? 2.7 2.7 2.7 27 27 27 27 2.7 2.7
- E 39 33 39 33 18 3.8 3a 3.8 EX] EX) 38 33 3-8 38| 38 T 3%
] [] 1Q { ] 4 16 ] 40 ~ 232 24 26 28 0 32 34 35 17 kX
0.6 v 33 3.0 5] 30 30 1] 349 3.0 30 30 3.0 30 3.0 £ 30! 3¢ 3.0
- [ H 37| %7 7 37 36 Fi 36 36 16 ia 36 3 &) 3.6 35l 36] 3& 1a
- ] )
[2) [l 13 16 2 25 28 30 33 35 38 4l 43 | 44 46 AB .
0.7 v 13 3.2 33 -3 - % ] 13 i3 33 3.3 33 33 33 3.3 3.3
O - 5 38 38 34 4 34 3.4 34 3.4 34 34 -34 34 14 "3 a 34
k]
9 13 T3 19 22 2% 221 32 i 38 a2 93 45 48 5! 34 57 89
0.8 v 15[ 3.3 3.3 36 36 1s 36 1.6 36 3.6 36 1.6 3.6 36 __36] & 36
5 13 ST 32 3.2 32 3.2 32 32 3z 3z 3.2 3.2 33 32f 332 .
- ] 17 @ | 26 -] 23 32 i3 |39 43 A7 31 53 it &0 64 &8 7 73
0.9 v 37 38 BN 38 3 . 8 2.8 3.8 3s 3n FX) 38 18 8 38 3.8 3
- 2 X 51 31 ¥ [ 1 LY 3.0 K] 3.1 11 3 31 3. 3.1 3.1 31
) 20 4 239 33 18 42 A7 51 36 61 53 [3) 72 It 3] 3%
1.0 ¥ 40F 40| - 40 40 4 O 4.1 40 4.0 4.0 4.0 40 .o L0 49 4.9 49 4
- 3 310 3.0 30 30 3.0 3l 3o 3.0 39 30 30 3 30 30l 239 30 -
Q 23 28 34 33 44 49 a4 &0 £5 70 74 13 24 [T 9 10 1 @3 -
1 v 42 437 az 43 4.3 43 a3 3% 43 43} 43 ) %3 4.3 43 4 4
- 5 F] 2.3 Z.3 2.9 2.9 2.9 2.9 2.3 23 z8 2.8 2.8 F] 28 28 2z, 2,
] e} k] £Y:] LX-N T 1] G4 €9 7% ag 86 a2 | o8 [ 104 [1tQ [FvEg | 122
L2 v [X) aa 4 X 44 %5 450 - 45 &% 45 45 45 4.3 45 4.5 43 45
- 5 29 2.9 28 28 FI] 2. 2.8 28 24 L] 2.8 2.4 28 28 2.8 28l . 2.9
L9 32 38 46 53 53 65 73 ) BG gt 99 l1og { itz 119 [ 124 133 [ tan
13 N 45 56 4% £X] 4.5 13 AT 47 4.7 4.7 47 47 a7 4.7 47 4.7 47
b 3 [ [ Z.8 I .7 3.7 2.7 Fid 2.7 2.7 2.7 2.7 2.7 2 2.7 2327
] 37 L= T LX) -1 T ag 290 96 Jioy 1 it 119 3 12T Vi34 142 TiE0 (e
i.4 A 47 4.8 48 48 4 4 a 4 T4 49 49 L) 4 4.9 49 A3 43
. 3 2.8 E] 2.7 2.7 2.7 Z. Z7 z.ﬂl 16 2.6 2.5 zﬁ Z. FI F 2.6 :
—9. 41 0 ET] 68 [ 85 92 v I'ou | 108 116 129 133 La2 159 160 163 LAY
.5 ¥ [¥) 45| 49 ) £ 50 50 a0 50 X 50 S 5.0 SO 5] 51 51
s 2.7 27 26 .5 2.6 76 2.6 2.9 26 .8 2_§_| zgl 2.9 -2¢ 25 2t 2.5
-] 46 ] 7 3 ‘!1 94 104 - (1] 123 2 “zZ [i49 | 148 168 17 i87 197
g v .d 3.0 EX] £ 5 . 52 . 52 ¥ iz 5. F3¥ 5.3 .2 5.2 :
- ] 2.8 2. FX 28 z.3 2.5 23 :.S 5 2.5 2.8 25| 2.5 Z.% 3 P SN
g T [=3 T2 43 94 | 10° 115 1126 1135 | 148 tai‘_}mr ATS | IB7 |96 (20% 1Z2:iT
1.7 ¥ 3.2 5.2 3.2 33 2.3 3 5. X . L) T4 . 3 4 3. M LR 3.4 K 54
- LE 2.6 26 25 2.5 FE) ) I 2.5 2% 2.5 FI Z3 2.3 2y 28 2.8l 2.5
1] 15 b Y 7 Y 127 j1%8 [ 190 1 60 | 17c | 182 | 194 1304 [+ 12726 [ 233
1.4 ¥ 33 5.4 54 35] 8.5 55 8.3 5.5 3.5 5.5 5.5 35 5.5 s, X3 5.6 5.6
. 5 2.3 2.5 2.8 F) X M - Z4 2.8 e i 2.4 24 z. 4 T4 24 24 2.4
a I 7e BN TG (114 T e LAg T 137 (164 |1 T8 118 20 1203 1 23% F23% 1248 |25
19 v x5 5.5 55 LT 1 6 .6 57 57 a7 T I 57 5.1 3.7 27 57 F
" 3 2 EN-) 2.5 2.4 2.4 FI) 2.4 2. 4 24 & ] 4 2. 2 > & 2.4 2.4
[] 71 K1) X il P28 138 ¢ 1% jea ) 178 | 193 J204 [21i 233 3318 S f3tW | oE3
2.0 ¥ it 57 17 57 58 A8 5.8 58 58 an 58 59 5.9 5 9 594 5.9 5.9
. 3 FA-) 3 74 4 Z 4 Z4 4 4 23 2.3 FIT z3 FI-! 2.8 23F "F3[ 7.
. [*] b BN ] a7 122 V3% 149 163 177 i3 1207 234 | 230 267 |z276 29t B30
2 [l 5.7 5.8 59 39 9 5.5 FY] 6.0 6.0 5.0 &C 6.0 6.0 S0  &C 60 5.
. 3 24 Z2.4] 24 Z 4 2.4 3 F2%) F 23 ) 2.2 P} z. 28 23 2'1
7 -
' DATA TO RIGHT OF HEAVY VERTICAL LINES SHOULD BE USED
WITH CAUTION, AS THE RESULTING SECTIONS WILL BE EITHER
POORLY PROPORTIONED, OR HAVE VELOCITIES IN EXCESS OF
6 FEET PER SECOND.
Source: @ =5.7 C"IK_S
mayx T i

USDA-5CS

= &'

a= 0.5+t
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I Charles P. Johnson & Associates, Inc,

Planners » Engincers » Landscape Architects « Surveyors

C

1751 EltonRoad  3'Floor ~ Silyer Spring, Maryland 20903

Associates 3014347000 Fx. 301.434.9304 Frederick, MD - Fairfax, VA
BY AB DATE 04/06/04 SUBJECT Clarksburg Town Center -Phase 2 SHEETNO. 1 OF 1
CHECKED BY DATE STORMWATER MANAGEMENT COMPUTATIONS JOB NO. 29100

Clarksburg Town Center - Sand Filter No. 11

FILTER DIAPHRAGM
FOR

0" e 1 v

i2#% PVC CULVERT

ASSTMED PHREATIC LINE @ 4:1 SLOPE FROM 10 YEAR WSEL = 643.20

-

= a1 1 0 F+)
Ll = 414 Lk s UV L L)

.30; Top of Pipe Elev = 631.30

]
-
I~
T
m
H
joN
-
L
o]
=
(a1
o
o}
=
£
H
[aB
'n
e
|
w
"
o

3 ¥ D;; to either side of conduit
3 x {1) = 3°¢ : ’
{minimum projection of diaphragm on sides)

L

13

Filter diaphragm height

N

3 x D, or 10-yr WSEL, whichever comes first
3 x (1) = 3' +, 63%.30 = 634.30

10-yr WSEL = 643.20
Therefore top of diaphragm = 633.30

Filter diaphragm depth To be set minimum 2ft below bottom of concrete cradle;
Cradle bottom elevation = 630.30

Therefore bottom of diaphragm = 628.30

OVERALL DIMENSIONS:

PIPE INSIDE DIAMETER = 1.0

MATRT ThRevTRE TAT R 1;1"rh1| MR TTTY T ATITM {1 n : 2y i mAard = & NNt
MLN1NMUM DlAFOKAGN Oodlonl = LL.uy) + &)t L3 .uu , I = Q.vu’
MINIMUM DIAPHRAGM WIDTH = (1.0) + (3.0Y+ (3.0) = 7.00"

» USE DIAPHRAGM DIMENSIONS = 6'-0" EIGH x 7'-0" WIDE

**[JSE ONLY SAND THAT MEETS THE REQUIREMENTS OF ASTM C-33 FOR DIAPHRAGM**
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STORM WATER MANAéEMENT FACILITIES
PHASE 2

- SWM#9

Impervious Area to Facility = 13,068 SF (0.30 ac;)

Storage Required = 13,068 SF x (1/12") = 1089 CTF

In Stone Storage = 1089 / 0.4 (void ratio) = 2723 CF

Storage Provided =25 x 45'W x 3.0 D = 3375 CF

SWM #10 <— ﬁew'&‘cﬂ[ “Par new Pool ‘&rau""

Impervious Area to Facility = 4,356 SF (0.10 AC)
- Storage Required = 4,_356_ SFx (1/12")y =363 CF
In Stone Storage = 363 / 0.4 (void ratio) = 908 CF

Storage Provided =310 SF x3.0 D =930 CF

WAWPFILESWMISC storm water manay rement Phase 24 wod

S S ater management Phase ZA.wpd

£



Design Computations for Bio-Retention/Recharge Area 15

Bio-Retention System

Wav =(1.0) (Rv)(A) A=120Ac
' 12 I =68%
Ry = 0.05 + 0.009 (I)
= 0.05 + 0.009 (68)
Rv =0.662 .

WQv =(1.0) (0.662) (1.20)/ 12 = 0.055Ac.ft = 2395 CF (Volume required)

Min length of underdrain pipes‘

=f\nf\nﬁ. .
L= ZUUU oI X.UUJ*" J.UUUU .LL

Recharge Trench (1" runoff x Imp Area)
Impervious Area to Facility = 0.82 Ac = 35,719 SF

s ——

Storage Req’d = 35,719 SF x (ll‘t/lzlln) 2977 CE

Storage Provided = 2977CF / 0.4 (Void Raﬁo) = 7443 CF (In Stone Storage Required)

Volume Provided = 2000 SF (Surface Area) X 3.7
= 7500.CF

7500CF>7443CF .

WAWPFILES\MISC\designsomps.sw.12.doc

19



STORMWATER MANAGEMENT STORAGE TABLE
' Bio-Retention / Recharge Area 15
SCALE: 1"= |30
_ELEVATION | PLAN. | AREA | AV.AREA | DIF.ELV. | STORAGE | Total Storage | Total Storage | ELEVATION .
" Feet Sq. Inch SF SF Feet - Cubic Fi. Cubic Ft, Acres- Ft. Feet
649.00 2.25 2,025.00 2,025.00 0.00 0.00 0.00 0.0000 649.00
650.00 3.15 2,835.00 2,430.00 1.00 2,430.00 2,430.00 0.0558 650.00|
Project Designer Date

Qal



Design Computations for Bio-Retention/Recharge Area 17

. Bio-Retention System
Waqv = (1.0) Rv)(A) A=0.80 Ac
12 1= 68%
Rv = 0.05 + 0.009 () ’
= 0.05 + 0.009 (68)
Rv =0.662

WQv = (1.0) (0.662) (0.80) / 12 = 0.044Ac.ft = 1916 CF (Volume required)

e  Volu

‘Min length of underdrain pipes:

T—17TANCT . N NE — 0L
1~ IIUUDI‘AU.UJ_OJﬁ

Recharge Trench (1" runoff x Imp. Area)
Impervious Area to Facility = 0.55 Ac =23,958 SF

o ~ T

Storage Req’d = 23,958 SF x (1ft/12in) = 1997 CF
Storage Provided = 1997CF X 0.4 (Void Ratio) = 4993 CF (In Stone Storage Required) -

Volume Provided = 1620 SF (Surface Area) X 3.20°
= 5184 CF -

5184CF>4993CF

WAWPFILESWMISC\design.comps.sw. 1 2-arcal T.dos



STORMWATER MANAGEMENT STORAGE TABLE

Bio-Retention./ Recharge Area 17

SCALE: 1"= |30
_ELEVATION | PLAN. | 'AREA | AV.AREA | DIF.ELV. | STORAGE | Total Storage | Tofal Storage | ELEVATION
Feet Sq. Inch SF SF Feet Cubic Ft. Cubic Ft, Acres- Ft. Feet
667.00 1.95] ~ 1,755.00 1,755.00 0.00 0.00 0.00 0.0000 667.00
668.00 2.54 2,286.00 2,020.50 1.00 2,020.50 2,020.50 0.0464 668.00
- Project Designer

Date



Design Computations for Bio-Retention/Recharge Area |§ - '

» Bio-Retention System
Wagv = (1.0) (Rv)(A) A=0.80Ac
12 I= 68%

Rv = 0.05 + 0.009 (I)
= 0.05 +0.009 (68)

Rv =06K7
VOO

ANY

WQv =(1.0) (0.662) (0.80)/ 12 = 0.044Ac.ft = 1917 CF {(Volume required)

. Volume provided = 2115 CF
Ap = (Sand Filter Area)= 1800 SF '

. Min length of underdrain pipes:

L= 1800 SF x 0.05=90 ft
Provide 2 — 45ft PVC underdrains.

. Recharge Trench (1" runoff x Imp. Area)
Impervious Area to Facility = 0.54 Ac =23,522 SF.
Storage Req’d =23,522 SF x (1fi/12in) = 1960 CF
Storage Provided = 1960CF X 0.4 (Void Ratio) = 4900 CF (In Stone Storage Required) -

Volume Provided = 1800 SF (Surface Area) X 2.75°
=4950 CF

4950CF>4900CF

WAWPFILESWMISCdestgn. conips.sw, iZ-urenid doc



STORMWATER MANAGEMENT STORAGE TABLE
. Bio-Retention / Recharage Area 18

SCALE: 1"= (30

ELEVATION ‘| PLAN. | AREA" | AV.AREA | DIF.ELV. | STORAGE | Total Storage | Total Storage | ELEVATION.
Feet 5q. Inch SF SF Feet ' Cubic Ft. Cubic Ft. Acres- Ft. Feet

669.00 2.00 1,800.00 1,800.00 0.00 0.00 0.00 0.0000 669.00]
670.00 270 2430.00] _ 2,115.00 1.00 2,115.00 2,115.00 0.0486 670.00
" Project Designer Date

h2



Design Computations for Bio-Retention/Recharge Area 19

Bio-Retention System

Wav = (1.0) (Rv)(A) A=034Ac -
12 T =68%
Rv =0.05 + 0.009 (I)
=0.05 + 0.009 (68)
Rv = 0.662

WQv = (1.0) (0.662) (0.34) / 12 = 0.0188 Ac.ft = 819 CF (Volume required)

Volume provided = 870 CF
Ap = (Sand Filter Area) = 720 SF

Min length of underdrain pipes:
L= 720 SF x 0.05=36.00 ft
Provide 2 — 18 ft PVC underdrains.

Recharge Trench (1" runoff x Imp. Area)
Impervious Area to Facility = 0.34 Ac = 14,810 SF
Storage Req’d = 14,810 SF x (1ft/12in) = 1234 CF

Storage Provided = 1234CF X 0.4 (Void Ratio) = 3085 CF (In Stone Storage Required)

Volume Provided = 720 SF (Surface Area) X 4.30°
=3096 CF

3096CF>3085CF

WAWPFILESWMISC\desiya. comps.sw, 12, tloc

..Z‘S'"



STORMWATER MANAGEMENT STORAGE TABLE

_ Bio-Retention / Recharage Area 19

SCALE: 1"=

30

1 "AREA.

" DIF.ELV. |

 Total Storage.

_Total Storage .

_ ELEVATION .

Sq. Inch

SF

SF

Feet

Cubic Ft. ‘

Cubic Ft.

Feet

Acres- Ft.

0.75

675.00

675.00

0.00

0.00

0.00

0.0000

680.00

1.19

1,071.00

§73.00

1.00

873.00

873.00].

0.0200

681.00

Projécf

Designer

Date

N
o~



Design Computations for Groundwater Recharge Basin No. 21

. Recharge Trench (1" runoff x Tmp. Area)
Impervious Area to Facility = 2.5' Ac = 108,900

Storage Req’d = 108,900 x (1 ft/12in) = 9075 CF

In stone storage = 9075 / 0.4 (Void Rate) = 22688 CF
Storage Provide = 3,180 SF (Surface area) x 7.5" (Depth)

=23,850 CF

WAWPFILESWISC\Design Basin 21.wpd
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Figure 6 Storm ceptor® Sizing Guideline
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g w0 = //
TG .
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- ‘ ] R =0.6017 [
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0 2 4 8 8 10 12 14 15
Storm ceptor® Sediment étomge Capacity {(m *ha)

___Table 4. Maximum Impervious Drainage Area Guidelines (ac)
Stormcepror® Sensitive AreafStandard ArealDegraded Area Treatment
Model ’ (80% TSS ¢ (70% TSS  |(60% TSS Train (50%
(STA / STC) removal) removal removal) TSS removal)
900 0.45 0.55 0.70: 0.90
1200 0.70 0.85 1.05_ (45l WQRH

11800 - 1.25 1.50 1.50 255
2400 _1.65 2.00 2.50 (3351 WR3
3600 2.60 3.15 3.95 5.3 ‘
14800 3.60 4.30 5.40 7.25
6000 4.60° 5.55 _]6.95 9.25
7200 5.55 6.70 8.40 11.25

Table 4 indicates that there are 4 design levels for the Stormceptbr®. The first
three design levels. are based on the classification of the receiving waters (river,

watercourse). These design levels are for stormwater management plans in which -

the Stormcepror®™ is the only stormwater quality measure being implemented. |

The fourth design level is intended for situations in which the Stormcept0r® 15

. Stormceptor Corporation
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’ >
. DR. BY: N. BALDWIN
Hydro Conduit Y
@ STC 1200 Precast Concrete Stormceptor DATE: FEB. 13, 2001
1200 US Gallen C it
Stormeeptr | ( en Copacity SCALE. N.IS.
- LOCATION: DWG.#
STORMCEPTOR FRAME ;/*TOP OF GRADE QUTLET |
AND COVER " STORMCEPTOR
GRADE ADJUSTERS TO 327 FRAME AND
SUIT FINISHED GRADE Y 5"
| N f el
e LS. MU SR %t SSY; & 3 1}
8" DD R e e P
. ) :
=
7zn¢ { . — 7
VARIES STORMCEPTOR i
"""" " INSERT | -
B '.@“'"—%wm U Tome
8"'d ] — u
B 1) ORIFICE ,, 7
~_‘__ PLATE | L
N l / Au
e 1/ | .
min. i /NLEF TEE 247% QUITLET |, |
) ~| ORGP PIPE RISER PIPE |* - ' INLET
js"ff“ ] PLAN VIEW OF INSERT

I -a T, F ) __'.".‘ ' L] "..'
: a_. L. LRI .

' 4" 70 6"
SECTION THRU CHAMBER o rOVERLAP
NOTE : (
1. THE USE QF FLEXIBLE CONNECTIONS IS RECOMMENDED o T
AT THE INLET AND OQUTLET WHERE APPLICABLE. _ 12
2. THE CQVER SHOULD BE POSITIONED OVER THE 24°¢ *
. QUTLET RISER. PIPE AND THE 6"# OIL PORT. . 5

3. THE STORMCEPTOR SYSTEM IS PROTECTED BY ONE OR
MORE OF THE FOLLOWING U.S. PATENTS: #4985148; ° -y
#5498331, #5725760, §5753115, §5B49181. o ENLARGED INLET
' : TEE DROP PIPE

REV. . DESCRIPTION - BY:| DATE |
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o v
. DR. BY; N. BALDWIN
= Hydro Conduit o
® STC 2400 Precast Concrete Stormceptor DATE: FEB. 13, 2001
S (2400 US Gallon Capacity) SrAE N
iJR()Jt(": (WA o | SN SEpY |3 IO B
LOCATION: DWG.#
STORMCEPTOR FRAME TOP OF GRADE
AND COVER OIET
STORMCERTOR
GRADE ADJUSTERS TO | | FRAE a0
5 COVER

SECTION THRU CHAMBER |

NQTE : .
1. THE USE OF FLEXIBLE CONNECTIONS 1§ RECOMMENDED
AT THE INLET AND QUTLET WHERE APPLICAHLE.

2. THE COVER SHOULD BE POSITIONED QVER THE 24"@
QUTLET RISER FIPE AND THE &"# OiL PORT.

3. THE STORMCEPTOR SYSTEM IS PRATECTED BY ONE QR
MORE OF THE FOLLOWING U.S. PATENTS: #4985148,

#5498331, §#5725760, #5753115, #5849181,

SUIT FINISHED GRADE
oy Yr———=] 1 & oL porT
8" LS e 30T - - '
J I g * "
[ T 1l
. ; 728 |
VARIES 5 STORMCEPTOR |
INSERT I
R Z\ ]
21" E ,\ T
3 bl ‘ XES
T T I
- ' 8¢
: ORIFICE -
. PLATE ]
60" |, | <INET TEE - -]
min. " ORQP PIPE .
. 24"'¢ OUTLET
a ] RISER PIPE :
- ‘. g6”m - ‘-'.‘ ‘_ng
10” _J‘ . ..:4 ".. . 4.-:_ '. ': ‘--.. “ . : “L

REV. BY: | DATE

DESCRIPTION

PLAN VIEW OF INSERT
4!' 7]:0 51!
[OVERLAP
i ]
| I
28“
1 ¥ ¥
]l_ TN
12!| \
5!!

ENULARGED INLET
" JEE DROP PIPE
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. Prepared By: B
A \ ms :ﬁ;c;shr:son % Assuclate's. Ine. Checked BY? JES
CPJ 5 ot 0 - o e M < 30 Date: 08/01/03
Engineer's Preliminary Cost Estimate
For

Job Number Sheet 1 of 1

APPROXIMATE | APPROXIMATE | APPROXIMATE

ITEM UNIT QUANTITY UNIT PRICE COST
12° PVC LF 120 $ 12.35 $  1,482.00
24" R.C.CL IV : ' LF 52 5 39.00 $ . 202800
6” PVC-Sch40 LF 459 $ 15.00 $  6,885.00
6” D.LP. LF 8 $ 25.00 $ 200.00
48” Manhole EA | 2 $ 3,200.00 $  6,400.00
24” End Section . EA 1 5 550.00 b8 50.00
STC 3600 Stormeeptor EA 1 3 17,750.00 $ 17,750.00
STC 1200 Stormceptor ) EA 1 $ 9,660.00 § 9,660.00
Cleanouts - EA 8 $ 50.00 $. 40000
MSHA CL 1 Riprap A SY 25 $ 5000 | $  1250.00
Sand - . o CY 300 ¢ 12 00 $  6,900.00
Stone CcY 00 $ 14.00 $ - 9,800.00
ALY .
Core Trench — Select Fill CcY 1450 $ 20.00 $  29,000.00
Excavation CcY 1800 $ 8.00 S 14,400.00
Seeding & Mulching (NOTE: includes area of SF#11 & SY 8100 g 2.00 $ 16,200.00
Recharge #21) '
12” PVC Sch 40 ' LF 215 $ 20.00 S 4300.00
12" DIP LF 8 $ 12.00 $ 256.00
$ 127,461.00

NOTE ’

ANSSady

Thls estimate is prepared as a guide only, is based upon preliminary mformatlon and is subject to possible change. Charles P. Johnson & Associates
makes no warranty, erther express or implied, that actual quantmes and costs will not vary from the amounts indicated and assumes no llablhty for
such variances. .

WAWPFILES\BLANK costestimate.doc
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R
Charles Pf Johnson & Associates, Inec. Prepared By; JB
Planners » Engineers e Landscape Architects  Surveyors Checked By: JES
P 1751 Elton Road ~ 3"Floor  Silver Spting, Maryland 20903 Date: 08/01/03
Associates 301.434.7000 Fx. 301.434.9394 Frederick, MD — Fairfax, VA
Engineer's Preliminary Cost Estimate
For
CLARKSBURG TOWN CENTER
Recharge and Bio-Retention Facilities # 15,17, 18, 19 & 21
Job Number: 29-100 Sheet 1 of 1
APPROXIMATE | APPROXIMATE UNIT
ITEM UNIT
QUANTITY PRICE APPROXIMATE COST
6" PYC - Sch 40 ‘ LF 550 $ 15.00 s 8250.00
Cleanouts EA 18 $ 50.00 3 200.00
Sand CcYy 170 - 3 23,00 b 3,910.00
Stone _ cY 1,400 $ 14.00 $ " 19,600.00
Excavation ' _ cY 1,900 $ 8.00 $ 15,200.00
Mulch . . SY 330 3 5._50 : $ 1,815.00
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TOTAL $ 49,675.00
NOTE
This estimate is prepared as a guide dnly, is based upon preliminary information, and is subject to possible change. Charles P, Johnson & Associates makes no warranty, either
express or implied, that actual guantities and costs will not vary from the amounts indicated and assumes no liability for such variances,




