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Clarksburq Town Csnter – Phase 2C/2D Storrnwater Narrative

&

The area known as phase 2 of Clarksburg Town Center is divided into four sections
designated as 2A, 26, 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 SW Pond # 3 which provides quantity
control for all of phase 2B, 2C, and 2D along with Water Quali~ Sand Filter# 11,

This submission will revise the above plan to include water quality control for phase 2C &
2D. The prima~ quafi~ control for phase 2C and 2D will be a surface sand filter basin located
adjacent to Burdetie 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 quah~ control for 1.25 Ac of parking lot for the proposed pubhc 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 providing 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 quahty pre-treatm”ent for the 3.20 ac. of road/driveway impewious area
draining to sand filter no. 11. The second stormceptor (WQ4) provides pretreatment for 1,10 Ac
of private road way impervious area.

Facili~ No. 15, 17, 1.8, 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 geting into the recharge trench.

,.

.
Facili~ No. 21 is a recharge basin that provides groundwater recharge for the outfal( of

sand filter No. 11.

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

W\WFl LESM lSC\C1ntiPhNo.2 60C
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s- w of Required Recharge
Volume in Phase 2

● Total Drainage Area = 44.50 Ac
Avg. 67% Impervious Coverage = 29,80 Ac (Impemious Area)

. Total Recharge Volmne (Rev) required for phase 2:
Rev = (S ~A) / 12 S=0,26 @ soil)
R=O.05+0.0091 I=total imp. area

= 0.05+ 0.009 (67)
~= 0.653

Rev= (0.26)(0.653)(44.50 Ac) / 12 = 0.630 Ac-ft= 27,443 CF
Total In Stone Storage Requked = 27,443 CF X 0.4 (Void Ratio) = 68,608 CF

Sumrnarv Table of Recharge
Provided in SW Facilities

SW Facili& # Imu. D.A. (At) In-Stone Storage Volmne Provided for

Ex.9
Ex. 10
Ex,SF 10
Ex. 12
Ex, 13
Prop. SF 11
Prop. 15
Prop.17 -
Prop.18
Prop. 19
Prop 21

recharge (CF)

0.30
0.15

12,50
0.20
1.20.

14.15
0.82
0.55
0.54
0.34’
2.5

Total Rev Provided =

3.375
1;400
2,570
2,050

11,250
4,725
7,500
5,184
4,950
3,096

23,850
69,950CF

69,950 CF >68,608 CF.

w,\wFEEswsns.mmq Phwe 2.qd
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., DEP~TMENTOF PEWI~NG SERWCES

Dou@ M.Dwa “~
May 9, 20~

Robti C. Hubbtid
COun@&e&’m ~ mm .

bfr. J9ffe~ Struhc
Cnarles P. Johnson & Associates.
1751 Efton. Road
Silver Spring, MD 20903

,.

Re ~ Stormylat?r Malagernent “CONCEPTRequest
for GlarksburgTdw-n Center .Phase 2”
Prelimifia,~.?lan #: 1-95042
SM FIIe,& m4464
Tre.ct Siia,Zon~,70.3 acres/RMX-2 ‘”
- ..-.:.e..,a<>,s,..,$%>e~: -,4*%7B.3:WZFGS:3
Tax ?iat~ EW “:
Lots/Block; G, 1,J, K, L,M, N, P, R, S &.T
Parcel: A---

. Uber/Folio: 6776/676, 8025R55 ,
“ Montg. Co. Grid, 09D03

Watekhed: ‘.tifile Seneca Oeek “‘

SPECIAL.PROTECTION AREA .,

Site Description: The site is the remaiting portion of the’Cl~rksburg Town Center and
con~sts of 70.3 acres located between Clarksburg Road, P.eidm,~nt ~oad; and St~ngt6wn Road. “The

proposed zoning of the stie.is RMX-2 and will consist of}iixed’residential .(single-family detached,.
townhouses, apartments and condominiums) along with a scnool, park and associated infrasl~ct.ure. This
site is located in the Clarksburg Special Protection Area (SPA) of the ~ttle Seneca Creek Watershed.

Stormwater Manaqemenk ~.Water quantity control for t~s phase will be, provided”i!a an

‘‘ “extended detention d~ pond and the existing “wet pond #1. Fond #1 provides Infil@ation for the one;year,..
stow” and pond, #3 will provide control of the one-year storm, With an’ aqhstable release rate for a ,.
mtii~,um. at 24, hours d$tention tir,a in accwidance ~il~ tiie “:’6YJsj2Ye Sandaras. .-~uafi~; hon{rol wfiil be;.. . . .
provided via a treatment train that consists of Vegetated conveyance swales, bio-retention structures (for
small drainage areas), surface sand filters, infiltration structures, ~wh’ere feasible) arid groun d water
recharge areas for-the rooftops., In areas where open s~ction toads are not feasible, additional water .

quatity ‘structures are required to offset the lost benefits that open section roadways provide. These
offseting structures may include addtional infiltration structures,. bio-retention structures or surface sand
filters. Areas that are intended for vehicular. use are to be pretreated prior to entering any water quality
structures. The water quahty structures must be sized to treat a rni,~imurn of one-inch over the proposed
impewiou$ Area. .‘

. ..... ... . :,’ :.. ,.. ,. .”: ..,:, .

The locations of open section and closed section. roa~s along wifn tie locations and natureof ?il-
~f the proposed ~-a+erquafi~’ control structures ~ricld~ing~:fie o~kq~iilg,wate; qdau.w struq~res !O~,the

loss of o@n 5ection roads) must be clearly identtie~onih& itiitia~s~~irnen~ ccntro~<totiwater
. . ,.

managernentiJater qual~ty plan. Additional monitorin~ i~ay be %quired depending on. thef inal location
and cbnfig’tirat ion of the water quality structures, ~P~~-A*c+,

.=$

:*0 .W’+*
OM;u*\

,.. . . . .

255 Ro&tie Pke,’2ndFIoor- Ro@e, Mqlmd 208504166
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Sediment’Controb Redundant sediment control structures are to .be used ihrotighouf the “~ . :
site.. These are to include upland sediment traps, which drain to secondaV traps ‘downgrade.,,or when”
this is rrot feasible, sediment traps with forebays will be acceptable. All sediment-trapping structures; are
to be equipped with dewaterring devices. The following’features are to be incorporated into the detailed
siormwater”manage/se@ merit control plan: ;

1.

2.

3.

4

All perfinentstormwater management structures musf be designed, approved,’ permitted, ‘and
bonded with the initial Sd!ment .contiol plan.” Phasing or otherwise delaying permitting of
sformwater structures will be unacceptable.

The ea~h, dikes that feed the sediment traps are to be constructed as a tWe B dike utilizing
trapezoidal chan~~l~ to rsdice flow rates. .. ~.:.

The site grading shall “be phased, whenever, possible, to fimit disturbance and immediate ,. ~
stabifizafion is to be emphasized.

Wlt fence alone will not’be allowed ~s ,a perimeter control.’ The “use of multiple rows of stiper Silt ,
fence will be acceptablefor small areas of disturbance.

Performan&e “Goals and BMP Monitorina~ See the attached addendum dated May 8,2002,
and for further information contact Keith Van Ness at MCDEP. ‘

NOTE The ,addendum to the Hnal WaterQualty Plan for Clarksburg Phase II detaili~g the.
Performance Goals, how the goals will be met, and a detailed BMP Monitoring .Plan must be
recetied and approved by DPS prior to submission of detailed sediment control ,and stormwater ~”
management plans.

COntitiOns of ApDrOvak The following conditions mtiat be addresaed in the ‘initial
submission o[the sed[ment control, plan:” This fist may not be all-inclusive and may change based on
available information at the time of the review ‘.

\. Due to the relatively low use of operi sac~on roads, evew oppotiunity tO piovideadditional
groundwater rechar~e throughout the site must be taken. .This is to include areas along the

,. ... .:

2.

.3.

4.

~acks of lots and an; other ;pen area (e.g., parMng islands, Under play ’f!elds, tot lots, oPen
space, around buildings, etc.). If sufficient recharge can not be provided in these areas, lots may
:-i#vTatc be ‘deIa,+:d.

Should MN CPPCiEPD determine that all pond embankments muet be moved backf rom the,.
environmental buffers 15 feet, MCDPS may require a realignment of lot Iirres to assure adequate
space for all structures.

,.

Under no circumstances will any slope into, on, or around any stormwater structure be allowed to
be steeper than three feet horizontal to one-foot vertical ratio. Any location where this occurs
may be required to either, reahgn lot Ines or constructed re-enforced concrete retaining walk.
Note Wood retaining walls will be unacceptable on the stormtiater manage parcels.

All sto~water management, structures, along with a 12-foot wide driveway for access, will b?

required to be located on stormwater parcels. This is not apphcable where the structures are
constructed under parKng lots ‘or in islands.

.
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5.

.6.

7.

8:

9.

. .

Provide safe conveyance of all runoff to one of the stonnwa~er management structures asshown
bythe drainage divides on the plan..

.All recharge structures will be excavated to, existing ground none are to be constructed in fill.

.Sand filter #1 O‘and the infiltration structure above it wil[ need to be reversed or iom~~ed to
provide a series treatment system.

Sand filter #1 US underdrain will discharge to.the stream valley, not backto the storm drain
system.

,.,

It.appears that sandfilter ,#1O will be designed as &NRCS-MD ~7B pond. ‘As’ one, twill b~ ‘“
required to meet most criteria. Further discussion should take place prior to beginning is design.

,,

.10. A further review of the roof top areas to the recharg,e structures may “need to “be a~usted due to
archkecture designs.

.,

11. It appears that a few lots near proposed quantity control structure “drain directly into the etfucture
without being treated for quahty control. Quafity control is required for all” impervious areas. .

12. Provide clear access to all s~ormwater management structures from a public right-of-way.

13. The proposed water quah~ inlets must be approved by DPS (a drop manhole will not be
acceptable). ,, ~

14. Water quali~ structures used for sediment control must have a minimum undisturbed buffer of
two feet from the bo~om of the sediment trap to the bottom of the stormwater structure.

15. At a min;mum, one foot of :to,rie (dead Stoiagej is to be pro~ded below the outlet pipe of all of the
proposed surfage s%d fifters to provide additional. groundwater recharge.

f .6. All of the proposed stream crossings are to use environmentally sensitive design criteria.
,.

17. Percolation tests must be performed to determine the feasi~flty of providing’ infiltration structures
for water quafi~ and ground water recharge.

18. Pro.vid6,a tree-planfirig plan to ‘allow for Shadirig of the d~’ pond outfalls Onto the low flow
channels and out of the ponds).

.,

\ 9. MCDPS resewee the right to require the developer to provide, full-time; third-paw, on-site,
sediment control, inspection if the department decides the goals of the Water Quafity Plan are not
being met. ..

Any divergence from the information provided to this officti or additional infotiation received
during the development process; or a change in an applicable Executive Regulation pay constitute
grounds to rescind or amend any approval actions taken, end to reevaluate the site for additi on al or
amended Water Quahty Plan requirements.

.,. ,

,..
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Jetie~ Struhc
May 9, 2002.
Page 4

,,

If YOUhave any questions ‘regardng these acflons, please feel free to contact Richard Gee at
.(240) 777-6333 or Leo Galanko at (240) .777-6242.

RRB enti.CN20WW

cc: M. Shaneman
M. Pfefferle
L Galanko
SM Hle # 204464

W on-sik 70.3 ac
Qk on-sta 70.03 ac.

.&:j$&fi* ~
~~Wafer Resources Plan Review’Section

Division of Land Development Setices .:

,.
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,.. .” tiEpARTMENT OF tiONMENTM PROTEtiION
Douglm M.Dunm
Courityfiemtive

Jti~ A.CddweU
> Director

. ‘Attacbent to tie rmd watir’Q&~ plm for~arkbur~ Tom’ Cenkr Ph=e ~

Description of Moni@ring Req@rernenti

.,
Date: May S, 2002

,... Preliminary Plan # 1-95,042’
SM File #” ‘2044@,.

me purpose of,this .anachmentis to add specificity to tie county BMP monitoring protocols and
to the B MP monitoring plm described. h.tie addendum to,the ~QP for Clarksburg Tow
Center Phase D. Some supplern~nt~ monito~g, ‘QWQC, data analysis, reporting and record
keeping tasks wfilbe explained in ~s atichment.

.

This BW monitoring is being done to.adrheis whether the site performance ~OaS oudind in tie
addendum to the,~QP for Clarksburg Town Center Phase D were met or not. The ~~~se of
the data arrdjsis ~d repo~g is-to describe ‘qusnrti@tivelyhow the perform~ge gods were met.
Moriito&g efforts and reports must’ employ s~entific methods in w attempt “todetefine
eff%tiveness of B~S. Monitoring is to be done a&ording to DEP B~ Monitoring Protocols.
However, tiese,monitonng protocols are intended’ti provide a framework ofly. Some:
supplemental requirement are provided in tils attactient. Thorough tid c&fnl analysis of
data is required.” Data andysismethods employed may vary depending on the results obtained.
M&$ods &d assumptions should be detailed. DEP Bw Morrito~mg Prot6cOls me available at
hfip://www.co.mo. md.us/:emices/dep&ublications/pti%2O~lesbmpprotocols.pM

. .

‘Spe=lc Monitoring’ Requirernerits

1.

2.

3.

BMP monitoring reports must include a table with dates of dl’major construction
activities which take place on tie site. (Groundbreting, ‘clear~g, .gr~ng, B~
co~stmctiog, B@ conversion, pond m~ntenmce., “sediment sp\Us Sndcleanup;’’etc.) .

Mudbase flow and flow~w~ghted storrnwater smples wfll continue to’be co~~’ted as
during pre-cons~ction. Results should be compared to previous res~ts to detetine tie
effects of BWS and the project ovqrdl. ~~

Continuous flow data will be cofiectedas during pre-construction. Results will evaluate
the effect of B~s and the project on stre& flows. La~ times, base flows, storm peaks,
arrd other partieters wi~ examined and compared to pre~ns~”ction conditions.

WatmshedM&agem&ntDivision
25jRwhiliePike,S;~e,120-‘RocLwille,.Ma~land20850-4166. 240ff77-7J~O;FH ‘240f177-7J15

.$
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“5’

6.

.7.

8.

Stre@,wa@r temperatures wifl be monitoreti” at the three locations designated’ dkn~ the” ~”
pre-constiction peno&. WIS monitoring will ‘&cur from June 1 through bctober 1 each
year. Equipment accuracy is to be checked prior to use in spring. An tic~acy check
her retriev~ in fdl may be necess~,depenting on resulk’obtaine& Consult wifi
.eq@pment m~nfactirer’ or DEP for appropriate procedures. ~’ aCCUr~y Ch~kS “WetO
be subtitted wi~ data analysis and reports., Tempem~e loggers should be set to tie “‘
readings m“frequently & possible. Consult witi DEp ti rtimgs will be taken less
frcquendy tian every 30 minutes. Data from the loggers is to be closely cornptid to
.precoistmction conditions to identify any patterns in@catin~ temperature impacts of the
project. Rainfall, A ternpera~le and flow data should be consider@ in he analysis..
Rtitid temperature gages wi~ be maintained on tie’ site to coUict the relevant dati
An~ysis should be presented with i~ustrative graphs and conclusions regarding B~
effectiveness. : ,,

TSS grab sample Iocation.s wdl be established at a sediment pond on,the site dnrin~
constriction. Exact ‘sampling locations will be detetined by DEP in the field tO.dlow
ev~uatiori of the effec~venes;’ of redund~t sediment traps. Sarnptig is to be done
quarterly during storm events throughout the construction phase. Sto& should have at
letit one hdf inch of rainf~l ,in a 24 hour period to be counted iowrrrds tis requirernerit.
Samples should be collected within 24 hours after the storm. The sto~ dnriag which
the data was co~ected should ~SO be cbaractetied for duration and total rainf~l. “Storm
freguency (return int:tid) ihonldbe repo~ed & described in .Technicd’ Paper MO of
USDOC Weather Bureau. Results should be’examined to determine the efficiency of the
stmcture and percent removal of poUutants. Data should be ‘compared to past periods and
graphs should be provided”to support conclusions.

Qutierly photographic monitoring of selected outfws will be required to detefie the
stabihty of the arei DEP wi~ locate ~tes for ~ese photos in the fi:eld wi@ tbs
@nsul@t.” Photos should be taken from the same location, heighq etc. to facilitate
comparison. k, object of known size should be included with each shot ,to provide a
frti6 of reference. Reports should evaluate whither flo’wsfrom the s~ctie are causing
erosion or instabihty. . ~~’

Embedde@ess readings, w-ill;continue as during pre-construction., Photos of the stream
bottom should be taken concurrently with embedd~ess read~gs. Reports shordd
‘compare pre<onstmction data witi data collected during subsequent periods to evaluate
the effect of tie @rojwt. Graphs should be presented along with conclusions.

Groundwater monitoring wi.~continue as during pre-cons~ction. Actual elevation of
the groundwater should be reported as well m the depth to water from the gro~d surface.
Data should be tidymd to determine the .effectiveriess of site design tid stormwater
management in providing infiltration tid maintaining ~moundwaterlevels. Data from the
pre<onstmction period should be compared to results obtained in subsequent periods.
Graphs shotid be provided to support conclusions.

,..
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9. ‘

10.

?

Cross sections established. during pre=constmction wi~ be rnonumented ~{ s~eye~
=u&ly. Data will be plotted and comp~ed over tifie to ev~uate channel stabfilty ‘in the
tributary. Photos of the cross s&tion looking upstream fiddo”wnstre~ should be
co~ected &nu~Iy also. Photos should be taken from the same location, height, etc. to
fac~hati comp@sofi. An objeet of hewn size should be included with ,each shot ~
provide a frme of reference. Reports should ev~trate wh<tier the BMPs me effectively
preventing degradation of the ch@el. “”~ “

Sampling of water qu~ity BMP’s wi~ be performed to asceti~n their effectivenessarrd
the benefits of redundant desia~. Grab samples wi~ be collectd from @e bmeflow of
porid 3. Automated flow-~eighted sto&water samples will be co~ectedfrom ad~tion~
BMPs @ioretetition filters, groundwater recharge trenches, cl:m water r~harge @eg.ches
and s~d ,fdters) at inflow &d outiow points. .Sto~water samples requ~e 0.5 to 1 inch
of raiu over a 24 hour period not to “exceedone inch over 24 hours. Reports should
include iriformation’ on the duration, iotd rainfti’ ~d !e~m int~v~ ?f tie S~O~ !~ed
on &e site rain gage.’ ,Satnples wi~ be andyzedfor TSS, nikate, ortho-phosphoms,
tietrds; B~D, T~, totrd phosphorus, petroleum hydrocarbons and herbicides/pesticides.
badings should be estimated where possible and comparisons m’adeto publish~ res~t; .
for otier’BMP designs.

Monitoring r~uirements 1tiough 9 Wiu be in effiit xrou~o~t me’conswction”PeriO!.
FoUowjng completion of construction, TSS monitofig of the ,sedment pond (requirement ~)
wiU terminate. Post-construction monito,fig (requirements 1,-4,and 6-9) will continue’ for five
yetis after cons~ction. Shpfing of water qudlty B~s (requ~ement 10).w~l “sdsohave a
duration of five years. Reports on BMP monitoring we due to DEP by MaY 30 .md.October 31
of each year. Courity code requires that reports be sub@ttedquarterly. ~ese quarterly reports
may be incofiorated in these serni~armd reports. This should be reflected in tie tide of the’
.doctients. BMP rnoriltoring reports tie to be dehvered witi” data in M elwtronic format to
Mark Somrnetield at Montgomery County DEP and dso to ho G~anko at MontgorneW
county DPS. Monitoring reqiirem~nts 1 through 9 above wfil.b?”~ eff~t ~oyghout @e
constriction phase of the project. Post cons~ctio; monitoring TSS readings from the sediment
ponds (requirement #5) will not be required. The otier monitoring r~uiremegts will be j? effect
for h% ye~s &er .ti.e development is completed.. Quesdons on ,tie mo~toring r~utiements
and’procedures may be directed to tie following persotiel.

.,
Mark Sonunefleld Doug MarshW tio G~anko’
(240) 777-7737 (240) 777-7740 (240) 777-6242

mark. somme~lel d @co.mo.md.us dou~Ias.harshdl @co.mo.md.us leo.sdanko @co.mo.md.us

,,

,.
.,



‘. . .

‘SOIL SURVEY OF “ It

MONTGOMERY C NTY, MAR.YLAND

‘SHEET



. .

Sand Filter Basin No. 11

V = (1.0”) X(14.15Ac.)(~ (43,560 CF)
12ft 1 ac.

V.= 51,365 CF

A = 20.40Ac. phase 2)
I = 67%
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 A.. + 1.25 Ac (school)=
Adesign’= 14.15 Ac

Calculate minimum sand surface required:
(10% Oftotal Vohme)
A=51,365CF XO.1O=5I37SF
A(Provided) = 5850 SF

Inflow pipe calculations based on 1.0” of runoff using SCS tabular method:

Str. 825 (Site) Str. 6“(School Site)
q=q+AQ
Q= 1,0,

q = q+AQ
Q = lo!

qt= lolocfs qt= lolo”cfs
A = 12.90 Ac. A=l.25Ac
q=(l OIO) (12.90/640) (1.O’’)=2 O,36cfs q = (1010)(1.25/640)(1,0”)= 1.97 cfs

First flush WSEL = 641.10

W.\WPFILBSW,SC\S.nd F,,,,, ,, .Vpd



STORMWATER MANAGEMENT STORAGE TABLE
Clarksburg Town Center - Sand Filter No. 11

SCALE: l“= 30

~~‘ELEGATION”.’ .PUN. .“. AtiEA .,.. .;iv,AREA ; DIF.ELV..:. ~~ s*@tiG’E ~ .’Tot#l St&rage ~~T6{a;St6tage ; :EL~v~TIQy ;
Feet Sq. Inch SF “SF Feet Cubic Ft. Cubic 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 0.6206 640.00

642.00 17.50 15,750.00 14,220.00 2,00 28,440.00 64,192,50 1.4737 642.00
644,00 21.20 19,080.00 17,415.00 2.00 34,830.00 99,022,50 2.2732 644.00

.

Project Designer Date



.“,

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT pERFORmCE cUR~

July

g 2:03 -<-_---$_______=_____flew-&J;b.c_iomg2=- 3fc-&z-a- --------

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet).................................
FHWAChart Nutier (l,20r 3) . . . . . . . . . . . . . . . . . . . . . . . . . . .
Scale Nutier ’on Chart (Type of Culvert Entrance) . . . . ...”.
Manning.s Roughness Coefficien~ (n-value) . . . . . . . . . . . . . . .
Entrance Loss Coefficient of Culvert Opening . . . . . . . . . . . .
Culvert Length (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Culvert Slope (feet per’ foot) . . . . . . . . . . . . . . . . . . . . . . . . . . .

VAL~

2.00
,,
.
L

0.0130
1.00

65.0
0.0200

PROGW RESULTS:
Flow Tailwater ,Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

.__!?::!__--:_!::!-??:E:-E::::___:::!____-!::!-----!::!-___::::!
20.3 1.00 3.01 2.34 1.16 1.62 1.16 10.78
20.3 2.00 3.01 2.53 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.

Qw@=20.30 e4s

n



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFOWCE CURVE

July 9, 2003

c )
Ffow sgl~-ti<c--=_________ _Str 70 3ch@Q1-sift ======================================= _______

PROGRAM INPUT DATA:
DESCRIPTION VALUE

Culvert Diameter (feet)................................. 1.00
FHWAChart Nufier (l,20r 3) ............................ 1
Scale Nufier on Chart (Type of Culvert Entrance) ........ 1
Manning.s Roughness Coefficient (n-value) ............... 0.0120

,’ Entrance Loss Coefficient of Culvert Opening ............ 1.00
Culvert Length (feet). .................................. 200.0
Culvert Slope (feet per foot) .,......................... 0.0800

PROGRAM RESULTS:
F1OW Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Outlet Velocity

___::!:!----_-!::i_??::?!_??:!??:__7!!____:?!!-____!::!---_::?:!
2.0, ~jj~L~jo.92 -10.76 0.2g 0.60 0.29 10.58

PIPE CULVERT ANALYSIS COMPUTER PROGm Version 1.6 Copyright (c)1986
Dodson 6 Associates, Inc., 7015 W. Tidwell, ‘#107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.

.Qw@=t77&g

FgYH=o.?z

? :

70

~?

l~’(flc?(n)
$:~$:; ‘~s’~.v=gsz.oo
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

JUly 10, 2003

Ekw__s>titi<c-——-—____________ %-czQ _______ _-——---———--—--—-----—-- -———-===-_-——____-——_ ==.—===================

PROG~ INPUT DATA:
DESCRIPTION VALUE

Culvert Diameter (feet).................................. 1.00
FHWAChart Nutier (1,2 or )................. ........... 1
Scale Nutier on Chart (Type of Culvert Entrance) ........ 1
Manning.s Roughness Coefficient (n-value) ............... 0.0120
Entrance Loss Coefficient of Culvert Opening. ........... 1.00’
Culvert Length (feet)................................... 200.0
Culvert Slope (feet per foot) ........................... 0.0800

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

Outlet
Depth ‘Inlet Outlet. Depth Outlet Velocity

_--!?::?__-_--!::!-?::?:!_??:??!___!::!___:7!!_____:::!____!:!:!
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
Dodsoti & Associates, Inc., 7015 W. Tidwell, #107. Houston, Tx 77092
(713) 895-8322. All Rights.Reserved.

n
s, 7cfs
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Circular Channel Analysis & Design
Solved with Manningns Equation

Open Channel - Uniform flow

Worksheet Name:

Comment: 121’PVC Splitter Pipe from School

Solve For Full Flow Capacity

Given Input Data:

Computed
Ful1
Ful1

Diameter ..........
Slope .............
Manning’s n. ......
Discharge. .... ....

Results:
Flow Capacity. ;...
Flow Depth ........
Velocity ..........
Flow Area .........
Critical Depth. ...
Critical Slope ....
Percent Full. .....
Full .Capacity.....
Q~@.94D. ..:....
Froude Number. ....

1.00 ft
0.0800 ft/ft
0.012

10.92 Cfs

10.92 Cfs
1.00 ft

13.90 fps
0.79 Sf
1.00 ft
0,0757 ft/ft

100.00 %
10.92 Cfs
11.74 Cfs
FULL

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Source: USDA-SCS Qm.K=q.7cfs
~.=)l

d= 0.s+?

C-10-17
. .

1994

/.7



Charles P. Johnson & Associates, Inc.
Pl~ners . Engineers * Lmdscape &cMtecS . Suweyors

17jl E[ionRoad 3’~Floor SilverSpring,Muylmd 20903
301.434,7000Fx.301,434.9394Frtderic~MD -Fifla,VA

BY ~ DATE 04/06/04 SUBJECT ClatisburgTow Center-Phase2 sHEET NO. 1 OF 1

CHECKED BY_ DATE _ STOWWATERMANAGE~NTCOMPUTATIONS J06NO. 29100

ClarksburgTom Center- Sand FilterNo. 11

FILTERDIAPHRAGM
FOR

12!!PVC CULVERT

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

Outer Diameter (DO) of 12’1 = 12!’ (1.O ft)
Invert Elev = 630.30; Top of Pipe Elev = 631.30

Per TR-60and MD-37B:

Filterdiaphragmwidth

Filter diaphragm height

Filter diaphragm depth

OVERALL DIMENSIONS :

PIPE INSIDE DIAMETER

MININUM DIAPHRAGM HEIGHT
MINIWUMDIAPHRAGMWIDTX

=3x D0, to either side of conduit

=3X(1)=31

““(minimum projection of diaphragm on sides)

= 3 x D. or 10-yr WSEL, whichever comes filSt
= 3 x (1)= 3’ +,631.30 = 634.30

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

TO be set minimum 2ft below bottom of concrete cradle;
.Cradle bottom elevation = 630.30

Therefore bottom of diaphra~ = 628.30

= 1.0,

= (1.0) + (2)+ (3.00:) = 6.001
= (1.0) + (3.0)+ (3.0) = 7.00’

● USE DIAPH~GM DIMENSIONS = 6 0 -011 HIGH X 7 1 -011 WIDE

* * USE ONLY Sm T~T MEETS THE REQUIREMENTS OF ASTM C -33 FOR DIAPHRAGM**

,’
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flLSIGN OF OllT1.~T PROTECT,IOtl
1411{1141114TAIL\lArEl{ CO!IOITION (TVI <0.5 ,Ii aIII, )

~-d Scc+ioq ES

/ = dial,!. + La lJel Oci ties sltoi~r] arc fo~.
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STORM WATER ~NAGEMENT FACILITIES

PHASE 2

Sw #9

Impervious Area to Facility= 13,068 SF (0.30 at.)

StorageRequired= 13,068SFx (1’/12”)= 1089CF

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

Storage Provided = 25’L x 45’W x 3.0 D = 3375 “CF

SW #10 + ~evi~<d for n<w ~..l I+t.-f

ImperviousAreatoFacility=4,356SF (0.10AC)

Storage Required = 4,356 SF x (1’/12”) = 363 CF

In Stone Storage= 363/ 0.4 (void ratio)= 908 CF

StorageProvided = 310 SF x 3.0 D = 930 CF

.



. .
-> .4

/?

Design Commutations for Bio-RetentionRecharge Area 15

. Bio-Retention System

Wqv = (1 .0) (Rv)(A) A= 1.20Ac
12 I =68%

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

RV = 0.662

WQV = (1.0) (0.662) (1.20)/ 12= 0.055Ac,R = 2395 CF (Volume required)

9 Volume provided = 2430 CF
Ap = (Sand Filter Area)= 2000 SF

● Min length of underdrain pipes;
L= 2000 SF.X 0.05 = 100.00 R

9 Recharge Trench (1” runoff x kp. Area)
hpervious Area to Facility = 0.82 Ac = 35,719 SF
Storage Req’d = 35,719 SF x (lW12in) = 2977 CF

Storage Provided = 2977CF/ 0.4 (Void Ratio)= 7443 CF (~ StoneStorageRequired)

Volume Provided = 2000 SF (Surface Area) X 3.75’
= 7500 CF

7500CF>7443CF



STORMWATER MANAGEMENT STOWGE TABLE
Bio-Retention I Recharge Area 15

SCALE: 1“= 30

ELEVATION PLAN. AREA Av: AREA DIF, ELV. ‘STOMGE Total Storage ~ ,total Sio~age ELEVATION “
Feet Sq. Inch SF SF Feet Cubic Ft. CUMC Ft. Acres- Ft. Feet

.. . . .. .. . . .. ...-

.. . . .. .. . . .. .. . .

649.00 2.25 2,025,00 2,025.00 0.00 0.00 0.00 0.0000
650.00 3.15

649.00
2,835.00 2,430.00 1.00 2,430.00 2,430,00 0.0558 650.00

.

Project Designer Date
N
o
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Design Computations for Bio-RetentionRechar~e Area 17

● Bio-Retention System’

Wqv = (1.0) mv)fA) A= 0.80 AC
12 I = 68%

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

Rv = 0.662

WQV = (1.O)(0.662) (0.80)/ 12= 0.044Ac.fi = 1916 CF ~olume required)

● Volume provided = 2020 CF
Ap = (Sand Filter Area)= 1700 SF

9 Mln length of underdrain pipes: “
L= 1700 SF X0.05 =85 fr

9 Recharge Trench (1” runoff x hp. Area)
hpervious Area to Facility = 0.55 Ac = 23,958 SF
Storage Req’d = 23,958 SF x (l M12in) = 1997 CF

Storage Provided = 1997CF X 0.4 (Void Ratio)= 4993 CF (h Stone Storage Required)

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

5184CF>4993CF



STORMWATER MANAGEMENT STORAGE TABLE
No-Retention / Recharge Area 17

SCALE: 1“= 30

~~E~EVA?.10.N PLAN. AREA AV. AREA. DIF. ELV. ST?MGE Total Storage ~,,. Total Storage.
Feet Sq. Inch SF SF

ELEVATION
Feet Cubic Ft. Cubic Ft. Acres- Ft.

. . .. . .. . .. . .. . . .
Feet

. . .. . .. . .. . .. . ..

667.00 1.95 1,755.00 1,755.00 0.00
668.00

0.00
2.54

0.00 0.0000

2,286.00
667.00

2,020.50 1.00 2,020,50 2,020.50 0.0464 668.00

Project Designer

v
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Design Computations for Bio-Retention~echarge Area 1~

. Bio-Retention System

Wqv = (1,0) ~v)(A) A = 0.80 AC
12 I = 68%

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

Rv = 0.662

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

. Mjn length of underdrain pipes:
L= 1800 SF X 0.05 =90 ft
Provide 2 – 45fi 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 (lM12in) = 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

4950 CF>4900CF



.

STORMWATER MANAGEMENT STORAGE TABLE
~Bio-Retenfion I Recharage Area 18

‘SCALE: 1“= 30

Elevation PLAN, AREA ‘. AV. AREA . DIF. ELV. S~O~GE Total St?~age Total Storage ELEVA~lON
Feet ,‘ S.q. Inch SF SF Feet Cubic Ft. Cubic Ft. Acres- Ft. Feet

----------------
---------------

I 669.001 2.00I 1,800.001 1,800.001 0.001 0,001 0,001 0,00001 669.00
670.001 2.701 2,430.001 2,115.001 1.001 2,115.001 2,115.001 0.04861 870.00

.

Designer Date
N
L
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Design Computations for Bio-Retention~echarge Area 19

. Bio-Retention System

Wqv = 11,0) (Rv)(A)
12

A= 0.34 Ac
I = 68V0

Rv = 0.05 + 0.009 (I)
= 0,05+ 0.009 (68)

Rv = 0.662

WQV = (1,0) (0,662) (0.34)/ 12= 0.0188Ac,ft = 819 CF (Volume required)

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

. Min length of underdrain pipes:
L= 720 SF X0.05 = 36.00 R
Provide 2 – 18 fi PVC underdrains.

● Recharge Trench (1” runoff x Imp. Area)
Impervious Area to Facility= 0.34 Ac = 14,810 SF
Storage Re~d = 14,810 SF x (lM12in) = 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



.

STORMWATER MANAGEMENT STORAGE TABLE
Bio-Retention I Recharage Area Ig

SCALE: 1“= 30

.’ELEVAT.IQN PtiN. ,.. AREA AV. AREA DIF. ELV,
Feet

tiTtiRAGE’ ~~Total Storage. Total $~orag$. ” E~EVATj,ON.,
Sq. Inch SF SF Feet Cubic Ft. Cubic Ft. Acres- Ft.

----------------
Feet

----------------

680,00 0.75 675.00 675.00 0.00 0.00 0.00 0.0000 680:00
681,00 1.19 1,071.00 873.00 1.00 873.00 873.00 0.0200 681.00

“

Project Designer NDate ~
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Design Computations for Gronndwater Recharge Basin No. 21

. Rechmge Trench (1” mnoff x Imp. Area)
Impervious Area to Facility= 2.5’ Ac = 108,900
Storage Req’d = 108,900 x(1 W12in) = 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



I Figure 6 Storm ceptor” Sizing Guideline
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Table 4. ,Maximum Impervious Drainage Area Guidelties (at)

Storrncepfor@ tsndard Area Degraded Area Treatment.,
Model “ (80% TSS (60% TS$ Train (50Y0
(STA / STC) removrd) removal) removal) TSS removal)
900 0.4j 0.55 0.70 0.90
1zoo 0.70 0.85 ~ ‘Waq

1800 1.2j 1.50 1.90, 2.55
2400 1.65 2.00 250 1~ WQ3
3600 2.60 3:15 3.9j 5.i<:

.> 4800 3.60. 4.30 5.40 G

6000 4.60 5.55 6.9j .9.25
7~oo 5.55 6.70 8.40 11.25

Table 4 indicates tiat tiere ~e 4 design levels for the Stormceptor@. The first
tiee design levels. are hazed on the classification of the receiving waters (river,
watercourse). These design levels are for stormwater management plms in wtich.
the Stormceptor@ is the @ ito~water quali~ memure being implemented. ‘J

The fourth design ~evel is intended for situations in which tie Stormcepfor@ is

>.

Stomzceptor Corporation



Hydro Conduit. DR. BY: N. BALDWIN

&
CK. BY

STC 1200 PrecastConcreteStormceptor
;mqma ~RaEcr (1200USGdoaCaaat

DATE: FEB. 13, 2001
~ SCALE N.T.S.

LOtinON: DWG,#

OF GRADE OUTLEE

OIL
T

,,

lN~

PLAN VIM OF INSERT

SECTION THRU CHAMBER
4“ TO 6“
~RW

NOTE :

1. THE USE OF FLEXIBLE CONNECTIONS IS RECOMMENDED
AT THE INLET AND OUTLST WHERE APPLICABLE.

, ‘&H

12“

2. THE COVER SHOULD BE POSITIONED OVER THE 24”0
OUTLET RISER. PIPE ANO THE 6“0 OIL PORT. ,,

3. THE STORMCEPTOR WSTEM IS PROTECTEO BY ONE OR
6

MORE OF THE FOLLOWING U.S. PATENTS: #4985148; :
#5498331, #572576Q, #57531 15, #5849167. ENLARGEO INLET

TEE DROP PIPE

N. / DESCRIPTION Bt I
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Hydro Conduit DR, BY: N. BALDWIN

e
CK. BY:

;~”
STC 2400 Precast Concrete Stormceptor

(2400US GtiOa Ca aclt
DATE: FEB. 13, 2001

PRUECE ~ SCALE: N.T.S.
LOCATION DWG#

OF GRADE
Oum

G R

s

L PORT

,,

E

lN~

PMN VIEW OF INSERT

4“ TO 6“
OVER~P

SECTION THRU CHAMBER

@ ~~
T

2a”

NOTE :

g~

t

1. THE USE OF FLEXIBLE CONNECTIONS 1S RECOMMENOEO
AT THE INLET AND OUl~ WHERE APPLICABLE.

‘L
2. THE COVER SHOULD BE POSITIONED O~R WE 24”0

OUTLH RISER PIPE AND THE 6“0 OIL PORT.
,,

6.

3. THE STORM CEPTOR SYSTEM IS PROTECTEO EY ONE OR
MORE OF THE FOLLOWING U.S. PATENTS: #49851 48,
+549833?, #5725760, #57531 15, +58491 81. ENMRGEO INLH

TEE DROP PIPE

I

EV. DESCRIPTION /BY1 DATE I
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Engineer’s Preliminary Cost Estimate
For

Job Nmber Sheet

APPRO~TE APPROXIMATE
ITEM ~T QUANTITY UNIT PNCE

lY Pvc LF 120 $ 12.35

2P R.C. CL N LF 52 $ 39.00

& PVC-Sch40 LF 459 $ 15.00

d’ DIP, LF 8 $ 25.00

48” Ma&olc EA 2 $ “3,200.00

2~ End Section EA 1 $ 550.00

STC 3600 StOmceptor EA 1 $ 17,750.00

STC 1200 Stomceptor EA 1 $ 9,660.00

Clemouts EA 8 $ 50.00

MSW CL 1 ~p~j SY 25 $ 50.00

Sand CY 300 ~ 72 nn

Stone CY 700 $ 14.00

COre Trench – Select Fil~ CY 1450 $ 20.00

Excavation CY 1800 $ 8.00

Seedtig & Mulctig (NOTE: ticludes area of SF#l 1 & SY 8100 $ 2.00

Recharge #21)

‘.2’ PVC Sch 40 LF 215 $ 20.00

T DF LF 8 $ 32.00

of

IAPPROX~TECOST

$ 1,482.00

$ 2,028.00

! $ 6,885.00

$ 200.00

$ 6,400.00

$

~

50.00

$ 17,750.00

$ 9,660.00

$ 400.00

E

$ 1,250.00

$ 6,900.00

$ 9,800.00

$ 29,000.00

$ 14,400,00

$ 16,200.00

$ 4300,00

$ 256,00

$ 127,461.00

This estimate is prepared as a wide only, is b=ed upon prelifin~ information, ad is subject to possible chmge. Chwles P. Johnson& Associates
makes no wwmty, either express or implied; that actial quantities and costs till not vw from the mounts indicated ad ~sumes no liability for
such Vti~CCS.

W\WmESW~,ti.st<Mc.dw
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CPJ
Charles P. Johnson & Associates, Inc. PrepaedBy m
Plmners . Engineers ● Lmdscape Architects . Sumeyors Checked By ES

Msochtes
1751 Elton Road 3d Floor Sflver Spring, M~lmd 20903 Date 08/0 1/03

301.434.7000 Fx. 301.434.9394 Frederick ~ – Ftiiu, VA

Engineer’s PreUmina~ Cost Estimate
For

~~B~G TOW CE~m

RMharze and ~-Retemtio” F,cw,tie # 15, 1,, 18, 19&,,

)b Nwber 29-100 Sheet 1 of !

ITEM ~IT
APPROXMTE

QUWTITY
AppRo~E~ ‘m APPRO~TE COST

PVC - Sch 40 m 550 $ 15,00 $ S,250.0[

ea”oua EA 18 $ 50.00 $ 900.OC

,“d CY 170 $ 23.00 $ 3,910.0(

0“. CY 1,400 $ 14.00 $ 19,600.OC

<cavetion CY 1>900 $ S.oo $ 15,200.00

“Ich SY 330 $ 5.50 $ 1,S15,00

$

$

$

s

$

$

$

I TOT’AL I $. 49,675.00

This estimate is prepmd z a guide Only, is based upon prelimina~ i“fomatio”, and is s.bjmt to possible ckge. Chvlts P. Job”son & Associates makes “o -anv, eitier
repress or implied, hat acmal quantities md costi will not vw from the mom- indicakd md =smes no Iiabiliw for such mriances.


