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FLOOR AREA CALCULATIONS

1ST FLOOR 2ND FLOOR TOTAL 1ST & 2ND
UNIT 1 1,001.4 SF 995 SF 1,996.4 SF
UNIT 2 988.7 SF 997.8 SF 1,986.5 SF
UNIT3 997.0 SF 990.6 SF 1,987.6 SF
UNIT 4 779.4 SF 788.5 SF 1,567.9 SF
UNIT5 995.4 SF 995.4 SF 1,990.8 SF
TOTAL FLOOR AREA 4,761.9 SF 4,767.3 SF 9,529.2 SF

TOTAL BUILDING FLOOR AREA = 9,529 SF
BUILDING FOOTPRINT (NOT INC. PORCHES) = 4,762 SF
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FLOOR AREA CALCULATIONS
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FLOOR AREA CALCULATIONS
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MAXIMUM BUILDING HEIGHT
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MAXIMUM BUILDING HEIGHT
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VIEWS of SITE
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LEGEND

|
SEQUENCE OF CONSTRUCTION.

|
CONSTRUCTION SHALL BE SEQUENCED IN SUCH A MANNER THAT ANY AREA
WHICH IS DISTURBED SHALL FIRST BE PROTECTED WTH SEDIMENT EROSION

loa/11/2015ex

PROPOSED INET PROTEGTON

I CONTROLS AS INDICATED O THIS PLAN. PARTICULAR REQUREMENTS ARE GVEN PROROSED SLT FONE
! | 1. DEMOLITION OF EXISTING BUILDINGS AS REQUIRED. EROPOIED STABLZED CONSTRCTION
! 2. INSTALLATION OF SEDIMENT AND EROSION CONTROL MEASURES AS INDICATED
3 ON THIS PLAN. PRPOSED ST Sk
[ 3. CLEAR UNDEVELOPED PORTION OF PROPERTY WHICH IS TO BE DEVELOPED. B
4. STRIP AND STOCKPILE TOPSOIL. H
! 5. BEGIN BUILDING CONSTRUCTION, ROUGH GRADING. FRCPOSED TREE PROTECTON H H
I 2
! 6. INSTALL STORM DRAIN SYSTEM COMPLETE (IMMEDIATELY INSTALL HAYBALE PRPOSED LMIT OF DSTREANGE s 2|8
—_ i FILTERS ON ALL INLETS). 2
T _ 7. INSTALL PUBLIC UTIUTIES (GAS, ELECTRIC AND TELEPHONE) AS REQUIRED. PROPOSED STOCKPLE AREA H &
K -—— 8. INSTALL CONCRETE AND ASPHALT CONCRETE PAVEMENT COMPLETE. [ 4 3
h - 9. FINISH GRADING, REDISTRIBUTE TOPSQIL AND ESTABLISH VEGETATION AND/OR SrsTew o 2
T LANDSCAPING. z g
- _ 10. CLEAN PAVEMENTS AND STORM DRAIN SYSTEM OF ALL ACCUMULATED SEDIMENT| NOTES: 2 g
- IN_CONJUNCTION WITH THE REMOVAL OF ALL TEMPORARY SEDMENT AND & £
PROROSED STABLZED T — ERoSon SarmoL JENcEs. D O e L ClEEE
I CONSTRUCTION ENTRANCE W s = = —— _ |11 COMPLETE SITE AND BUILDING CONSTRUCTION SR ED: ToPae e -
! PROPOSED TOPSOIL ENSTWE -3, - 2 AL EFOSION MND SEDINBNT CONTRCL MEASURES SHALL BE NSTALLED AND K
T STOCKPILE AREA e 2 STRY —_ WAHTANED I ACCRDANCE WIH AL T PLANS, PRGR T0 BEGHNNG AT
iy _ CLENTING GRUBGHG OR EXCAYATON
RESIENCE 3. EUROSED SLOPES D ALL GRADED AREAS SHALL EE SEEDED WIH TiE
FOLLOANG GRASS it NNEDITELY UPGh CONPLETON o TS COSTRICTION
| Rt e it ©
Eﬁg:é’siﬂgNm%p | et . o
CoN (TYP.) . s S o O D EOMENT COMTL, UAY 5 P Y =
EITHER MECHANICAL OR HYDROSEEDING WETHODS. HYDROSEEDING SHALL BE Q (&
FERFERUED I ACCORDAMCE Wk THE AUEFICAN ASSOOATON G = gl B o8
| FCRERMEN, AMEAEA STANDARD FOR NUGSERY STOCK, LATEST DN o8 EE
~ | 5. SEEDED AREAS SHALL BE NULCHED WITH STRAW AT A RATE GF 2 TONS PER e S >
~9p, D) 8 i G (40 L. PER 1000 PS4 THAT TG MLSH FORUS A CONTIULS Qi 252
- EhZ| <EZ
—— €. RSN AN SEDMENT CONIROL NEASURES SHAL 6E WSPECTED Wi . 53
105,77 WANTANED 0 A DALY ASS Y T COuTY Eex| zo8
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WV, 8515 (12" ) i3 « WERS PELD RPRESEITATIE, ot &3
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NV, 77.28 (15" IN) B 8533 g S5 NETESSARY, Gt AE DRELTED B T TOWN ENGNEER, 8 < £
72092 7 B CUT MD LS SHALL HOT ENDMMGER, ADVONIG PROPERTES, NCR ONGRT o 8| =2 2
0 =
VATER ONTD THE PROPERTY OF OTHERS. o =
5. AL SILLOE COPACTD 0 FROWDE STLTY G WATERAL 10 TO =
- =
10 T CONTRACTOR SHALL NSPECT DOWISTFEAM COIDTIONS R EVOENCE CF 8O
SEDNENTATON ON A NELY BASS AID AFTER RANSTORIS, 8
145 VARRANTED BY FELD CONITONS, SPECA ADDTONAL EROSON 41D

s
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48" Lo FovE
2515 B
RS e Crou

VOVRN WiRE FEce
(U % GAUGE, b, 6"
Vesh SPATNG)

oG oF LR
CLOTH ABOVE GROUND,
24 MNMON, 30° TYPIGAL

A LENGTH FENGE OST

VOVEN WRE FEICE (WL 14 GAUGE, MAX
& NESH SPACIG) WTH FLTER G.OW
s hore. 1)

aow NISTURBED GrOUND.

COPAGTED SO
D48 FLTER erom
IO GROUND (& M)

SECTION

NOTES:

1

JVEN WRE FENCE SHALL B FASTENED SECURILY TO FENCE PUSTS WTH WAE TES GR STAPLES,
Vo,

oy
POSTS SHALL BE STEEL, EHER T CR U TIPE OR HAD)

FITER CLOM SHALL BE FASTENED SECLRILY TD WOVEN WRE FENCE WTH TIS SPACED EVERY
24% AT TP AND MID SEGTON. FENGE SHAL BE VEVEN WRE, £ MANUM MESH CPENNG.

CTiNs OF FLIER CLOTH /DJ0N EAG1 OTHER, THEY SHALL BE OVERLAPPED 51

3 W o St
SIX NGHES AND FOLOGD. FILTER CLOM SRALL B EITER FLIER X, MRAF 100X STAENKA.
TIAN, OF APPROVED EQUAL.

PRIFASRIGATED UNITS SHALL BE GECFAB, ENVIROFENCE OR APPROIED EQUAL

MANTENANGE SHALL BE PIRFORMED AS NEEDED AND WATERAL FENOVED AND REPLACED WHEN
*RULGES" DEVELDP I THE SLT FENCE.

EPANSION FESTANT
(/8" NN ropE W
2 e

HI-FLOW SILT SACK AS MANUFACTURED BY
_ACE ENVRONVENTAL OR APPROVED EQUAL®

(FOR AREAS OF MCDERATE T HEAVY PREGPITATION D RUN-CFF)

1 REBAR R BAG

RENOVAL FROM WLET DUNP STRAP

DEPTH OF ST SAGK SHALL
NOT BXTEND BELOW THE.

St Top oF PIE

DRAN INET
FLAT NASHERS)

OEPTH OF STSOC
L NDT X120
EELON 107 0F PP

13

BAG DETAIL

BROPERIFS __ TSTWFMON  uwis
S8 TENSLE STREGTY S -85 05 155

5B TENSLE ELLNGATON ASM b-ies2 0%

i SN D-t33 gt

WL HuRsT RS D378 P

TRAPLLGD TEAR RSN pisss bty

UV RESS T porpeiy bid 4

APPIRENT CFENNG STE Aem ot 3 s e

FLON RATE RS o_tist 200 GALMN/5a FT
FeRury RS o

5 21 kRS

i === SAND BAG OR
- 44“‘@ ALTERIATE WelGHT
o / 2° X 4" SPACER-
—

NOTE

1 FLTER FABRIC SHALL HAVE AN EOS OF 40-85,

5 (GD0EN FRAME SHALL BE CONSTRUCTED OF 2° X 4" CONSTRUCTON
GRADE Ly

MET o
PFE

3. WHE MESH ACROSS THROAT SHALL BE A CONTIUOUS FIECE 307

MNUM WT W A LENGTH £ LONGER THAN THE THROT,
TSR B SAPED ‘G St Y NAED 10 2 4

4. THE ASSEVELY SHALL BE FLACED AGAINST THE NLE|

5. INLET PROTECTION SHALL BE INSPECTED_FREQUENTLY, NANTAINED, REPARED
OR REPLACED T NANTAN EFFECTVENESS OF INSTALLATION

5. INLET PROTEGTION SHALL BE REMOVED VHEN DIREGTED BY THE OWNER'S
FELD REPRESENTATIVE.

7. F A SDEWALK EXISTS, THE CONTRACTOR SHALL PROVDE PROTECTVE

(SEE DETAL) TO PROTECT THE PUBLI,

5. THE WEIR SHALL BE SECURELY NAILED T0 2° X 4° SPACERS 9 INCHES LONG
SPAGED NO NGRE THAN 6 FEET APART.

MAXMUM DRANAGE AREA | ACRE

4 Foor W
CONSTRUCTON FENGE

cousTRUETON AREA
[ -

Yo ‘
PROTECTED AREA

GROUP TREE PROTECTION

R
Qg 0 %
u“}.;mc-”“

ROUGH_SAWN
TREE DIANETER | ROUSH SAY

az a7
ey T
25 215"
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SILT FENCE 1

SILT SACK )

CURB DROP_INLET 3
PROTECTION STRUCTURE

TREE PROTECTION

/ STANDARD STEEL OR 70" HARDADOO.

SThouRD &
SIrEn e
(s hore 5

BOTIOM o FENcE
0 B FWUSH NTH
GROUNG SURFALE

STEEL CHANEL TR
25 RARWOLD
FBNCE FoST

(s wore 3)
NOTES:

1 SPACE SUPPORT FENCE POSTS AT § FOOT INTERALS.
2. RE SUPPCRT POSTS 2 FEET INTO_ GROUND.

FENGE PoST W
FULL EIGHT CF FENCE, WRING SHALL BE DOXE IN A
MANNER THAT WL PREVNT SHGGH OF FENCE MATERAL
4. PROVIE PERICEIC INSPECTON AND MANTENANCE OF
WGLUDNG REPARS AS NECESSARY AND REGURED.
5 PLASTIC FDUCE SHALL GF INTERIATIONAL ORANGE COLCR, 45
MANUFACTURED BY ACPI ENTERFRISES, INC. OF APPROVED ECUAL
5. REMOVE CENSTRUCTIN FENCE AS DIRECTED B THE OWIER'S IO REPRESENTATVE.

MoWTABLE oM
59 {oPnaaL ez ore )

Futen ciom J—.
(s e ) PABIET
G
SECTION A-A
oosmic

GROUND

s

EXSTNG PAVDIENT

5

STONE SZE — USE T T0 4" STONE, CR FECLANED CR RECICLED CONCRETE EQUVALENT
LENGTH — 45 REQURED, BT NOT LESS THAN 50 FEET
THCRNESS — NOT LESS THAN Sk (8) INCHES.
WOTH _ 12 FODT MINMUIM, BUT NOT LESS THAN THE FLLL WOTH AT PONTS WHERE
NGRESS QR EGRESS QCOUFS. 2+ FOOT MNMUM 7 SNGLE ENTRANCE 10 SIE
FLIER GLO T BE PLAGED OVER THE ENTRE WIDTH AND LENGTH OF AREA PRIR TO PLAGKG OF STOI.
SURFACE WATER — AL SURFACE WATER, FLOAING CR DVERTED TOWARD CONSTRUCTION
5 1AL BE PPED BENEATH THE ENTRANCE. IF PIPNG IS WFRACTIAL, A
MOUNTAGLE BEFM WTH 51 SLOPES WL BE PERMITED.
MANTENALCE — THE ENTRANGE SHALL B2 WANTANED I A CONDTION WHAGH VL PREVENT
"TACKING OR FLOVNG CF SEDMENT ONTO PLBLIC FGHTS.CF MAY. TS MAY RECURE.
PERODIC T0P DRESSING WIH ADOITONAL
ND/OF CLEANOUT OF ANY MEASIRE

AL STONE AS COIDTIONS DENAND AID REPAR.

i 5D 10 ap SEONENT. AL SIOMENT SPILED,
CROPPED, WASHED 0R TRACKED ONTO PUBLC FICHTS-CF-WAY MUST BE REMOVED.
WMEDIATALY,

VKSHIG — WHEELS SHALL BE CLEAIED TO REMOVE SEDIENT FRIR TO ENTRANCE ONTO.
PUSLIC FGHTS—CF-WAY.  WHEN VASHNG 15 REQUFED, IT SALL BE DONE ON AN AREA
STAGILZED WTH STOUE AND WCH DRANS NTO N APPROVED SEDINENT TRAFPING DRVCE.

PERIDDIC NSPEGTON AND NEEDED NANTENANGE SHALL BE PROVDED AFTER EACH RAN.

sTaowD
BAGRL

SeLECT pAcKAL

seizcr one

SEE WOE 2 FOR
UNSUTABLE WATERIAL

.

APPROVED SUBGRADE.

[OE DIAMETER, SPAN, CR ST
E BARFEL DAETER, SPAN 08
o
WoHD. + 20 FOR 48" OR SUALLER IAWETER, SPAN, CR FISE
WoHD, + 2.5  FOR GREATER THAN 45" DIAETE, SPit, OF HSE

FOR TYPE 1l RDIGH, MATERAL FOR SELEGT GEDDING AND SELECT BAGKFL SHALL B
A ETHER SAND OR CRUSHED WATER 5 DNCOUNTERED
B 3/4"CRUSHED STONE I WATER 1S ENCOUNTERED I TRENCH

2 TYPE I TRENCH SHALL BE USED IN ALL OF THE FOLLOWNG CASES:

‘A FOR ALL CORRUGATED POLYETHYENE DRAN FPE (CPOF) 40
PVC PPE AID COIDUIT INSTALLATION.
VHEN ROGK 0R HARCFAN IS ENCOUNTEFED I\ BOTTON OF TRENCH.

€ WHEN UNSLITABLE WATERIAL IS ENCOUNTERED N BOTIOM CF TRENCH. IN SUCH CASE
DEFTH OF NDERCUTING SHALL GE AS ORECTED BY THE ENGNEER WTH 5 MIMUN.

3. FOR AL THENGH EXCAVATION I FLL AFERS, ALL BIBANKUENTS SHALL BE OONSTRUSTED

MNMUM CF 2 FEET ABOVE THE CUTSE 0P (AT T BELL) OF THE PPE PRCR T0
BEBNNNG ANY TRDICH DCAVATIN.

4. BACKALL FOR PIE. AND CONDLIT SHALL B PLACED EVEILY MID CAREFULLY

ARCLND D QVER THE PIE OR CONDUIT N ST (5] INCH MAXWLM LIVERS.
JALL BE THOROUGHLY AND GAFEFULLY COMPACTED UNTL THELVE

(12) NCHES OF GOVER BISTS OVER THE PPE OR CONDUIT. THE RENANDER OF

THE BACKFLL MAY THEN GE PLACED AXD COUPACTED IN A WAAMUM F TIELYE (12)

INCH LAYERS. EACH LAYER SHALL BE COMPACTED Y APPRONED MECHANCAL THPING

MACHNES. UNLESS OTHERWSE SPECIED BACKFLL SHALL BE GOMPAGTED T0 NOT LESS

AN [SZE ANMUM HCDIFED DBVSITY IN ACCORDANCE WTH ASTH DESGHATEN b-1557

IN THE WARNER HEFEN DESCRBED. BACKFLL SHALL PROCEED UP 10 THE LNES AND

SHOM ON THE DRAWNGS

32

|

ANSHED SuBGRADE

STANDIRD BACKAL
(23 cowncanon cowout

] mepvone conour

7

ST

YO

SAD BEDDNG

HPPROVD SUBGRAOE aecme

NOTES:
4. UTLTES T0 B NSTALLED I ACCERDANCE WITH THE REGLLATCNS AND
REQUREMENTS OF THE UTLITY COWPANY HAVNG WRIDGTON.

2. BAGKFLL FOR PIPE AND CONDUIT SHALL BE PLIGED EVENLY AND GAREFULLY

BE HOROUGHLY AND CAREFU ACTED UNTL ThELYE
(12 IGHES OF COVER BUSTS OVER THE PPE OF CONOUT. THE o
I ACKFLL WAY THEN BE PLACED AND CONPACTED I A NAXMLM CF VELYE (12)

N THE WANNER HEFEN ESGRIBED. BACKFL SHALL PROGEED P T0 THE LNES AND
SHOWN DN THE CRAWNGS,
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CONSTRUCTION FENCE 5

STABILIZED 6
CONSTRUCTION ENTRANCE

TYPE Il TRENCH 7

UTILITY TRENCH DETAIL
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SIZE, NATERIAL AND INVERT)

=

STRUCTLRE OPENNG

OPENING IN TOP SLAB
FOR_DRAIN INLET
FRAME AND GRATE

STCRY DR PRE
{SEE LA 1R P
/ ST AND MATERIAL)

4

STORM PIPE
(SEE PLAN FOR PIPE-

BRICK LEVELING COURSE.
127 MAX)

AME AND GRATE TO BE CONCRETE RISER
GAMPBELL FOUNDRY GO, No.
2815 OR APPROVED EQUAL (SEE
PLAN FOR TOP ELEVATION)

& MINMUM RENFORGED CONCRETE
RODF SLAB (RODF SLAB T
SUPPORT H~20 LOADING)

EE LA

RENFORCIG
PRI beace PRISHED Grane ppasiicy
S SN
o m R e
(SEE_ PLAN FOR PPE \\///\\///\ %%, 1 ///\\///\\///\ 2%
S MO TR N 7l i SRR B g e
¥ f IR < SIZE AND NATERIAL)
T EAT ARy R
AT e = =l = = = e
g RN | e = — — =L
omin RIS = = = -EREF e
(e i~ R = == = = = X X (SEE PLAN)
R
& = == - - = K
SERE =22 - - RS e
SEr= == = = =B AR ol e 1.
/\\/// = = - = - X OTION & SDES)
?/\\\/// = M= = = = \\ X
2 == \\>
B \Q A
A

P

B A
AR R K- CRUSHED STONE

ELEVATION SECTION ApPROVD SUBGRADE

1. CONCRETE TO TEST 4000 PSI AT 28 DAYS. WELDED WRE MESH TO COUPLY WITH ASTM A1BS.

2 NOTES A—4, A~5, A~ & A-7 UNDER "UTUITY NOTES" SHALL APPLY TO ALL DRAINAGE STRUCTURES.

3. MANUFACTURER SHALL PROVIDE NECESSARY OPENINGS IN PROPER LOCATIONS AND PROPER SIZES
FOR INLET & OUTLET PIPES, §

4. CONTRAGTOR SHALL SUBMIT SHOP DRAWINGS OF THE STRUCTURE FOR THE ENGINEER'S REVEW.

FLAGSTONE PAVERS

[.nwrws saD

FINSHED GRADE T0 €
FLUSH WTH PAVERS
NOTE #4)

PLASTIC EDGE RESTRANT
45 APPROVED BY PAVER
VANUFACTURER

10" GALVANZED SPKE
S APPROVED BY PAVER

WANUFACTURER
APPROVED CONPACTED
‘SUBGRADE
6 ITEM 30405
1" BEDDNG SAND.
NOTES:

NINNUM GROSS SLOPE SHALL BE 1/4" PER FOOT UNLESS
OTHERWISE INDICATED ON DRAWNGS.

THCKNESSES NDICATED REFER TO COMPACTED MEASURE.

ALL DISTURBED AREAS ADJACENT TO SIDEWALKS SHALL BE
TOPSOILED (4" DEPTH) AND SEEDED WITH GRASS.

CAUPBELL FOUIDRY FRAE &
COVER N, 107 OR APPROVED
o

=
H O PRECAST GONGE

ALLIST T GRACE WTH BRICK
©-32, GRADE A

RETE
SEGTONS. {12° WAXNUL

GREATER THAN 5’0"

e

8

(seE vote 1)

SR NERTAR

FOR SANTARY SEWER
FLL AND SHAPE NVERT
0 FELD VSNG CLASS A (4000 PS)
CONCRETE WVERT CHAEL 10

APPROVED COMNPACTED CRUSHED
S

NOTES:

1. NANHOLE STEPS SHALL BE CAST IRON NEENAH No. R-1901-0 OR CAMPBELL
FOUNDRY . 25851 0R POLYPROPYLENE COATED STEEL (SEE SPECHCATINS)
R APPROVED ECUAL

I
e
ST D

£ s oM S
W o

OFED, SANTARY SEVER MAVHOLES SHALL HAVE LETIERS
'AND STORM DRAN MANHOLES SHALL HAVE LETIERS DRAN-
NER.  THE COVERS SHAL T HoLES

3. NANHOLES WTH DEPTH (1) 10° OR GREATER SHALL BE FIVE (5)

FEET I DIAETER.

4 NANHOLES SHALL MEET OR EXGEED ASTML. AND DISHA. REGUREUENTS.

MANHOLE STERS 12° 0.

FOR SANTARY SEWER WANHOLE APPLY
2-2ML GOATS CF BITUMNOUS
MATERAL “NERTOL NO. 45"

Koer

BLAGK OR APPROVED
APPED N ACCORDANC
WTH WANUFACTURER'S

O-RING DT T CONFORM TO
RSTA, DESIHATION
LATEST eV,

JOINTS TO BE MORTARED
ISDE AND OUT USNG Notv-

PRECAST MANHOLE SECTINS T0 66 N
ACCORDANCE VT PRECAST
RENFORCED CONCTETE WAVHOLE
SETTONS' ASTH, 0

LATEST REVSION, Ml
STRENGTH T0 B 400

FOR SNITARY SEVER MAVHOLES 5 40" EN
o CONECTON SECIRED

INSTALL RUBEER BOOTS. ‘ ez o 3) ‘

STRAPPIIG ACP GOLLAR METOD,
ACLOK R AFPROVED QU

&
APPROVED GONPACTED CRUSHED, e o8 1E

STONE FOUNDATIN COUFSE T

HPPROVED SUBGRADE

(Chute Monhole Base)

DEFLECTN ANGLE AS FEQURD
R ALLOVED BY DPEVNG SZE,
RASUS T0 5 WAXWUN PoSSBLE

5 £0" E
e o 3)

(G AzP COLLAR WETHOD,
A-LOK OB APPROVED EQUAL

S0 B, RS

APPROVED CONPACTED
CRUSHED STONE FOUNDATION
st

APPROVED SUBCRADE-

(Stondord Monhole Base)

5. SEE "NOTES PERTANNG TO NAVHOLES" UNDER “UTLITY NOTES" ON DRAMNG (SESE)
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FOR SZE A INVERT, SEE
PLIN OR PROALE
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e vore A0

PLAN
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o
En=

FRAME & GRATE
CAMFEELL FONDRY o
No. 3405 OR APPROVED

\am FOR ADLSTIENT 08
FRECAST COMRETE RN

AINSHED GRALE-

SIEPS AT 17" 06, GaST

CONTED STER (565 ULV ¢
ROTES At A-2 b 02) et i Az
= € RENFORCED PRECAST
SENTE A CONCRETE TP SLAS

& sup conc. eLock
[ or precast concmere
RENFORCEENT A5 REGURED
FOR PRECAST CONERETE

FOR SZE AN INVERT, SEE I
PN

R pRoALe |

& SEE UL NOTE A3
o CONGRETE FOUNDATON
JPPRONED CONPACTED
CRUSHED SIONE | e i
FOUNDATON CCURSE

=
DRI
SECTION A=A - weiom st

NOEE
1 RENFORCE PRECAST CONGRETE T0F SLAB AND FEINFORCE PRECAST CONCRETE
STRUCTURE SHALL B DESIGNED T0 ACCOVMCDATE AN H-20 DESI L0AD.

2. SEE NOTES PERTANNG 10 ORAN INLETS UNGER UTLITY NOTES ON CRAVIG

sreps (s
=

SEPS AT 12° 05, GAST
RON R POLPRGPYIENE.
COMTED STER
(S€E ORAWAGE NOTE A7)

FOR SIZE AID NVERT S

SEE DRANAG

FOR CONCFETE FOUNDATION
FoR cou

APPROVED COMPACTED
FOUNDATON COURSE

NOTE

. SEE NDTES PERTAINNG TO DRAN INLETS UNDER. UTILITY NOTES ON DRAWNG (€8]

220"
0 0

FRAIE & GRATE
CAUPEELL FOUNTRY o,
No. 2816 OF APPROVED
e

S e
] R
R

0

& S0UD cONc BLoGK

/ O PRECAST CONCRETE

RENFCRCEUENT 45 REQUIRED
FOR,PREGAST GONCRETE
STRUCTIRE

Iy wf

HPPROVED SUBCRADE

NOTES PERTAINING TO DRAIN INLETS

A1 STEPS WLL NOT BE REGURED N INLETS LESS AN FOUR (4) FEET IN 0EPTH. STEPS NLL BE
REGURED N INETS FOUR (4) FEET OF GREATER N DEPTH. DEPTHS FOR DRAN MLETS SHALL B
VEASIRED FROM FINSHED GRACE T0 NSIE BOTTOM 0F STRUCTLRE (NCLIDNG SJMP AS APPLIEARLE)

A2 WHEN STEPS ARE REQURED, STEPS SHALL COMFLY WTH THE SANE REQUREENTS OF ASTH STANDARD
478, ARTICLE 13 BNIILED "WANHOLE STEPS X LADDERS”

-3 FOR MASONRY STRUCTURES, THE FIRST COURSE OF MASONRY SHALL BE SET N THE CONCRETE
FOUNDATION BEFCRE THE CONCRETE WAS SET. CCNGRETE FOUNDATION SHALL B CLASS “ATCADU0 ps)
CONCRETE, THELVE (12) INGHES THCK D SHALL EXTEND SIX (6) INCHES BEYOND THE QUTSDE FACE
THE SRUCTURE

A4 IT SHALL BE THE CONTRALTOR'S FESPCNSEILTY TO FURNEH AND COUSTRUCT THE PROPER SZE
STRUCURE INGLUDING THE NECESSARY OPENIGS 10 ACGOMMODATE THE WERK AS SHOW ON THE.
PLANS R CROERED 5Y THE ENGINEER, AT N ADOITINAL COST T0 THE OWNER.

A5 ALL NECESSARY PATCHNG FOR DRAN STRUCTIRES SHALL B ACCOMPLISED WITH NON-SHRIKING
CENENT WORTAR GROUT, APPROVED EQUAL T0 SKA-SET AS MANUFACTURED BY THE SKA CHEMAL
o,

>

FOUNDATIONS FCR PRECAST CONCRETE STRUCTLRES SHALL BE SET ON A COMPACTED LAYER OF
APPROVED GRUSHED STONE HAVIG A MINMUN COUPAGTED THIGOVESS OF EIGHT (8) INHES,
-7 ALL PPES SWALL BE CUT FLUSH W THE WSDE VALL CF THE STRUCTURE

-8 PROVDE RENFORCED CONCAETE TOP SLAB FOR OVERSZED DRAN INETS WITH PROFER SZE.
GPENNG TO AGOOUNODATE INSTALLATIN OF FRAME & GRATE.

-9 FOR MASONRY STRUCTURES CREATER THAN TEN (10) FEET N DEPTH.
THCKNESS OF MASONRY VALLS SHAL BE WGREASED T0 THELVE (12) INGHE.

A0 FOR ALL STRUCTURES GREATER THAN 10 FEET IN DEPTH, STRUCTURES SHALL PROVDE MNMUM NSDE
OMENSIONS OF 4 FEET X 4 FEET.

81 PRECAST CONCRETE MAVHOLES SHALL COMPLY WITH ASTH STANDARD C—478. WAVHOLE JONTS
SHALL COUPLY WTH ASTH STANDARD G443

B-2 FOR PRECAST CONCRETE MANHOLES FIVE (5) FEET OR LESS IN HEGHT. TOP CONE SECTION SHALL
E REPLACED WH PRECAST RENFORGED CONCRETE SLAB (5° MK, THCKNESS) WTH GPBUNG
CF SUFIGENT SZE T0 ACCOMNODATE MANHOLE CASTIG

B-3 FOR MANHOLES 10 FEET OR MORE IN DEPTH, MANHCLE DIAMETER SHALL BE FIVE (5) FEET

B4 TERMNAL NANHOLE FLOORS SHALL BE SLOPED TOWARD QUTFALL PPE

B-3 INVERT CHAVNELS FCR PRECAST CONCRETE MANHCLES SHALL BE.CONSTRUCTED OF CONCRETE

A-2, A4, A5, A8 & A~7 UNDER "NOTES PERTANNG T0 DRAN INLETS” ABOVE SHALL
JPPLY T0 WANHOLES.

STORM DRAINS, SANITARY SEWERS AND WATER LINES
G- AL REGAS CNGRTE SRUCTUAES SHLL B DESOED T0 ACCOMODATE

€2 STEPS SHALL BE LOCATED WIHN STAUCTLRE T0 AVOD PLACENENT OVER PPES
WHEN PRACTGABLE.

CONSTRUCTION DETAILS

32-34 WASHINGTON AVENUE
HASTINGS—ON-HUDSON, NY

TOWNHOUSES AT 32-34
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rouse S0 GRADE. SEE PLANS _PLAN. =
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o) 1o SECTION A-A
comeparn stp e st o D0 61 s AR 7/ — o
(SEE NOTE 1) . . 1/2° RADIUS a
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L S _ N . 9 |z
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SIDONG UNDER BLOGANG AN FOUR (4) FE SUBGRADE wEE| E22
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NOTES: o 2
1 SIDEWALK CROSS SLOPE SHALL BE 1% NI. T0 2% WAX. 55
< &
1. AL SERVCE LIES SHALL HAE A MMM OF FOUR (4) FEET 0 COVR 2. PROVDE 1/2" PREMOLDED EXPANSION JONTS AT 20' § 3
1. INSTALLATION OF 1-1/2" AND 2° CORPORATION STOPS SHALL BE MADE IN THE UPPER PIPE QUADRANT, e e Lot GMM mn R AL B B o o IERVALS UNESS OTHERWSE DRECTED. —
- 2 DRANNGS O AS DRECTD BY HE OGRS FELD FEPRESENTATVE.
d 3. RENFOROING SHALL NOT EXTEND THROUGH
BT MAY BE MADE AT AIGES LESS AN 43 F APEROVED 87 THE OWERS AELp KEFESEVATAE. o e e 0 i o e RENFORONG SHAL
2 SERVICE UNE SHALL HAVE NO JONTS BETVEEN THE WATER MAN AND GURE STCP, et APPROVED WATERIIGHT AND PRESSUFRETIGHT PLUGS.
CLASS A" (4,000 PS) 417 MNMUM GOVER, GANNOT B ATTANED WHLE MANTAINNG MNMUM SLOPE, 4 SDEWALK SHALL HAVE LIGHT BROOM ANISH
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5
5
ACCEPTS 4° SCH 40 IPE
FOR INSPECTION PORT SCHEDULE OF INVERTS .
® © MATERIAL LOCATION DESCRIPTION D"g“;:x;“;i‘ 'COMPACTION/DENSITY REQUIREMENT =
DESIGNATION TANTFOD & " SCHED 40 SCREV-IN AP '@ FILL VATERIAL FOR LAYER 0| ANY SOL/ROCK NATERIALS, PREPARE PER ENGNEER'S PLANS,
sy 17 ane e o | © St T e b | S ot RIS
H INVERT B00Y W/ 12" SOLD HNGED PAVEVENT FLENBLE PAVENENT OR UNPAVED | PLANS PO N/ | STRNEENT MATERAL ARD PREPARATON
. COVER AND FRAME (SEE NYLOPLAST FINISH GRADE ABOVE. NOTE THAT | SUBGRADE REQUREMENTS.
181 73 s 723 DWG# 7003-110-D44 FOR PAVED ™ ——————__ PAVEMENT SUBB) 3
APPLICATIONS / SEE DN 7003-110-045. PART OF TS
L FOR UNPAVED APPLICATIONS) © PILL VATERIAL FOR LAYER 'C | GRANULAR WELL-GRADED BEGN COUPACTION AFTER 12" OF o
STARTS FROM THE TOP OF THE | SOL/AGEREGATE NXTURES, < |3 357, 4, 457, MATERAL OVER T CrAugtes IS H
| R | ENBEDNENT STONE (' LAYER) To| 35% FINES. NOST PAVENENT % 37+ £ 27| REACHED. COMPACT ADDITIONAL LAYERS N H
18" ABOVE THE TOP OF THE | SUB-BASE NATIRIALS CAN BE | 5 55, 57 7, |\ &7 LFTS TO A NIN. 95% STANDARD o
. CHAMEER. NOTE THAT PAVEVENT | USED N UEL OF THE LAYER. | S 7+ T8 | PROGTOR DENSITY. ROLLER GROSS g H
SC-740 CHANBER SUBBASE MAY B & PART OF T % 9. 10| VEHICLE WEIGHT NOT TO EXCEED 12,000 ¥ i
ONERLAP NEXT GHAMBER AERE Ibs. DYNANIC FORCE NOT TO EXCEED 3
7o ) 20000 s,
(OVER "SALL" CORRUGATION) B N G © EWBEDNENT STONE SURROUNDING | CLEA, CRUSHED, ANGULAR 3 357, 4, | NO COUPACTION REQURED. &
o Lo e o R h T CHANGERS FROM. T STONE, NOMNAL SZE P
DT P Y CHAVBER INLET ROWS & FOUNDATION STONE (4" LAYER) | DISTRIBUTION BETWEEN 3/4 - 2| &7+ %
T RGN inlytyl o e e Toe ‘
NOMINAL 3/4"-2" CLEAN, CRUSHED, (@ FOUNDATION STONE BELOW CLEAN, CRUSHED, ANGULAR PLATE COMPACT OR ROLL TO ACHIEVE A
-1 1 ANGULAR STONE CHANBERS FRON THE SUBCRADE | STONE, NDUNAL ‘SZE 3,35 4, 457, | 5% STANDARD PROCTOR DENSITY”
UP TO THE FOOT (BOTTOM) OF THE DISTRIBUTION BETWEEN 3/4 — 2 56,57
. ChaeER NeH )
AL AT AP 4 A A AT AL 247 HOPE PPE s
BULD ROW I T PLEASE NOTE
TS DRECTON 1. THE USTED ARSHTO DESINATIONS ARE FOR GRADATIONS OWLY. THE STONE NUST ALSO BE CLEAN, CRUSHED, ANGULAR, FOR
START BND. ADS 01 NON-WOVEN GEOTEXTILE EXAMPLE, A SPECIICATION FOR #4 STONE WOULD STATE: TCLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE"
OR EQUAL)
¢ ) 2. AS AN ALTERNATE TO PROCTOR TESTNG AND FIELD DENSITY NEASURENENTS ON OPEN GRADED STONE, STORMTECH CONPACTION o
NOMMNAL CHAMBER_SPECFICATIONS. . NOTES: REQUREMENTS ARE NET FOR 'A' LOCATION NATERIALS WHEN PLACED AND COMPACTED IN 9°[228 rom] (MAX) LTS USNG TWO FULL =
SZE (W x § x NSTALLED LENGTH)  51L.0% x 300" x 854 1. INSPECTION PORT NUST BE CONNECTED THROUGH KNOCK~0UT COVERAGES WITH AN APPROPRIATE CONPACTOR,
CHAVBER STORAGE 459 CUBIC FEET e o e oG o —
MINIMUM INSTALLED STORAGE 74.9 CUBIC FEET 2. ALL SCHEDULE 40 FITTINGS TO BE SOLVENT CEMENTED. GRANULAR WELL GRADED SOIL/AGGREGATE — o
VEIGHT 75 lba. SC740 CHAUIBER. WIXTURES, <35% FINES. CONPACT IN 5" LTS O <
CHANGERS SHALL NEET ST 245 5 "0 55% PROCTOR DENSTY. SEE THE TABLE o BB
OF ACCEPTABLE FILL MATERALS - g £ 8
PLAN VIEW INSPECTION PORT DETAIL  poyemssosss i seremo e v 8 £ 2
_ STORMNATER GOLLECTION CHANBERS”. PaENENT sc-740 D0 cap W 852
WAX. FINISHED GRADE o EEx| <gZ
ELEV. 89.00 2/4"-2" CLEAN, ANGULAR STONE v w< hg
NAYIUIM FINSH GRADE Li¥g| =g2
TOP OF PAVEENT /. 7 agB| L£gl
UiPAl NINNUM UIPAVED & SEahe e T O, €33
FINSH GRADE W s & 88| S°g
MNMUN PAVED FINSH GRADE VEHCLE TRAFFIC g g
 FLEXIBLE PAV 8l = §
MU UNPAVED = 2
FINSH GRADE WTHOUT S =
VEHLE TRATFC )
© &
.-
MANFOLD STUB op oF sronE . §o
MANIFOLD TRUNK el

DEPTH OF STONE
0 BE DETERMINED
BY DESIGN ENGINEER /

MQL

SECTION B-B

DESIGN ENGINEER IS RESPONSELE FOR
ENSURING THE REQURED BEARNG
AGITY OF SUBGRADE SOILS
STORMTECH 24" STUB. THS CROSS SECTICN DETAILS THE REQUREMENTS NEGESSARY TO SATISFY THE LDAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECFICATIONS
FABRICATED END CAP SECTION 12.12 FOR EARTH AND LIE'LOADS USING STORMTECH CHAVBERS, WITH CONSDERATION FOR INPACT AND MUTILE VEHICLE PRESENCES.

SECTION A—-A SECTION AT DETENTION AND WATER QUALITY CONTROL

STORMTECH CHAMBERS SC-740

CHPRELL FOLADRY TRAE & COER
0. 2045 GF 0D EQAL

FRAME & GRATE TO BE
CANPBELL FOUNDRY CO. NO.

A A 7833 OR APPROVED EQUAL
FBERGLASS SEPARATON CONTRAGTOR TO GROUT TO
CYLNDER AND INLET CENTER OF CDS STRUCTURE, SCREEN FIBERGLASS FINSHED GRADE
D SUUP OPBUNG SERARATION CTLINDER cRavE
SLAB AGOESS ANDINLET RINGS/RISERS
(SEE FRAVE AND COVER
DETAIL)
X
‘ F -
” = 2
FRES o 1
. =
1 S L 5 o0 0. o, PLAN VIEW e PRE 5 ¥ —
e S B e By —=An_ViER HOPE HIORALLC SHEAR A T
il NTS. e 2
2, SRUCTURES SHALL WEET OR DXGEED ASTM. AND OSH.A. FEOUIREMENTS. TOP SLAB ACCESS 2 - - - -
5 SRS 3L 2 DESHD 10 KCOMEAT: 10 L.
S VT T O DANG 07 0 O 15 ope
INCET PIRE
SCHEDULE OF INVERTS P B | 0
PLANA 487 10, wamole . = |«
® ® © ) PR STRUCTURE A : 5 I |5
[DESIGNATION| INLET ORIFICE OUTLET ORIFICE_ oL BASFKTRL$ H - =)
1 CDS2015-4 DESIGN NOTES s = w N Zw,
SiZE | W. sze | v, | size | wv. | oo s TR S5 ces. one o o 5 LR
— = | CAPACITY IS 100 CFS. IF ce s, 3 2=
T e e e paly . i z |k<z8
DESSTON T conriounaTion oescapTion 1 5 v o) g2
g— ‘Lw;mrw ToTETTrT Hope Hvorauc_/ | s ] ngel
= 0 = | cmoisremT Fer caPEET SHEAR PLATE P \ F |mozs
= § e T D O | HEgy
N - = [ CoRG e TN ET P R AP Loy
S SOLDS STORAGE ) Z3E
SO [
|§ = = I &s=
=z
S = - : 0|22
S | 4® || motL z |33
] = . = 4| GENERAL NOTES . o=
1. WATER QUALITY STRUCTURES SHALL BE CDS MODEL CDS2015—4 BY CONTECH OR APPROVED EQUAL SITE SPECIFIC o
% L = = l 2. DIMENSIONS MARKED WITH () ARE REFERENCE DIMENSIONS. ACTUAL DIVENSIONS MAY VARY. DATA REQUIREMENTS
3. FOR FABRICATION ORAWNGS WITH DETALED STRUCTURE, DIMENSIONS. AND WEIGHTS, PLEASE. CONTACT YOUR CONTECH
S — A OLUTIONS REPRESENTATIVE. . www,contechstormuater.com e auce
Ny ® = o 4. CDS WATER QUALITY STRUCTURE SHALL BE N ACCORDANCE WITH ALL DESICN DATA AND INFORMATION CONTAINED IN THIS P Fion e S i
S DRAWING. -
ES 5. HOPE HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM F SCREEN CYLNDER. REMOVE AND REPLACE AS NECESSARY ; s -
'QE DURING MAINTENANCE CLEANING. TYPICAL LURASLOPE INSTALLATION
o 'ANY SUB-BASE_ BACKFILL DEPTH, AND/OR ANTI-FLOTATION FROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND
£yl SHALL BE SPEGIFIED BY ENGINEER OF KECORD. = =
%g»g 2. CONTRAGTOR T0 PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPAGITY TO LIFT AND SET THE CDS MANHOLE M ECEVATION [50%
S8 STRUCTURE (LIFTING CLUTCHES PROVIDED). AT FLOTATION BALAS) TEGHT
i 3. CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE. _ HEIGHT
[T & CONTRRCIOR 10 PRt IarALL bt aEal e AT 2 e S BV Shown oA
230 5. CONTRACTOR 10 TAKE AFPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT — —
‘E‘§ i SECTI N A A MINIMUM, IT IS SUGGESTED THAT AL JONTS BELOW PIPE INVERTS ARE GROUTED. - per encineen of recorn B R
SaipE — [ TS
&L NTS. "= s
oilh e
e i fomasad 2o | -
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DOBBS FERRY, NY 10522
CHRISTINA GRIFFIN ARCHITECT, PC
10 SPRNG STREET
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LEGEND %

EXSTNG FROPERTY LNE.

ADIACENT PROPERTY LNE
PROPOSED PROPERTY LINE

7777777 SETBACK LNE
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EXSTNG PAVEMENT EDCE.
EXNSTNG CURB LNE
EXSTNG STONE WAL
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GSIGHT LINE DISTANCE FROM EXISTING DRIVEWAY ONTO WASHINGTON AVENUE i R

BE CONSDERED. APPROIHATE AND USED FUR PLANNNS PURRGSES ONLY.
FOR STE STRUCTLRE DETALS, SEE CRAWNGS C-1 THROLCH C-8.
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DEER RESISTANT, NEW YORK NATIVE,

!
|

HEDGE,

ALONG WAL ~80- — _ _
B e
55" FROM

BDEWALK

DEER RESISTANT, —
NEW YORK NATIVE
"

GROUNDCOVE!
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COVERAGE CALCULATIONS

TABLE OF ZONING DATA

ZONING DISTRICT: MR 1.5

TAX DESIGNATION: SECTION 4.75, BLOCK 53, LOT 11

ZONING NOTES

LOT AREA 26,126 SF 10,60 AC REQUIRED EXISTING PROPOSED
LOT AREA 1,500 SF/.034 AC 26,126.47 SF /0.6 AC 26,126.47 SF /0.6 AC
WALLS 686 SF (2.6%)
NUMBER OF DWELLING UNITS TO BE DETERMINED 2 7
1,500 SF PER UNIT 13,063 SF PER UNIT 3,732 SF PER UNIT

SIDEWALKS & STEPS

MINIMUM LOT AREA PER D!

WELLING UNIT (DENSITY)

1,010 SF (3.8%)

MAXIMUM DEVELOPMENT COVERAGE

15% /1,491 SF

12%/3,018 SF

40% /10,430 SF_ VARIANCE REQUIRED

EXTERIOR PARKING

28.5% /7,434 SF

741 SF (2.8%)

DRIVEWAY (OVER 960 SF)

765 SF (2.99%)

TOTAL BUILDING COVERAGE (BLDG. & PORCHES ONLY) -
OPEN SPACE 600 SF FOR EXISTING 2-FAMILY HOUSE| 20,613 SF 2,135 SF AT EXISTING 2- FAMILY HOUSE,
800 SF FOR NEW TOWNHOUSES - 5,628 SF AT TOWNHOUSES, 7,800 SF COMMON SPACE
MINIMUM LOT WIDTH FRONTAGE 25 134 134
21/2 STORIES / 32.6 FT at NEW BUILDING

MAXIMUM BUILDING HEIGHT

3 STORIES / 40 FT

21/2 STORIES / 34.75 FT

6500 SF (25%) MAXIMUM DRIVEWAY SLOPE 3% % > WALL NEAREST THE SIDE LOT LINE,
BUILDING (NOT INCL. PORCHES) .
(1,738 SF EXIST. + 4,762 SFNEW) || MAXIMUM CURB CUT 240 FT 100 FT 220 FT WHIGHEVER 16 GREATER, PLUS 1 FOOT
934 SF (3.6%) FRONT YARD SETBACK 125 FT 3633 FT 19.33 SF FOR EACH 10 FEET LENGTH IN EXCESS
PORCHES (339 SF EXIST. + 595 SF NEW) REAR YARD SETBACK 30.0FT 26.66 FT 26.66 FT at OLD HOUSE, 37.83 FT at NEW BUILDING OF 50 FEET.
SIDE ONE 135FT 159.00 FT 1470 FT
SIDETWO T40FT 2033 FT 2033 FT 3. ABUILDING WALL HEIGHT OF 25 FEET
TOTAL DEVELOPMENT COVERAGE 10,636 SF (40.7%) = WAS USED TO CALCULATE THE FRONT
TOTAL OF TWO SIDES 275FT 17933 FT 3503 FT S SIDE VRS SETBACK. BASED ON
FRONT PARKING SETBACK 10FT - - INTERPRETATION PROVIDED BY
REAR PARKING SETBACK SFT +-2FT 5FT HASTINGS BUILDING DEPARTMENT,
Tﬂf&iéﬂgig%g?iﬁw 7434 SF (28.5% SIDE PARKING SETBACK SFT 0 FT OFT BUILDING WALL HEIGHT IS FROM GRADE
( ) PARKING SUMMARY - TOTAL SPACES PROVIDED 4'SPACES +I-2 SPACES 14 SPACES TOTOP OF ATTIC FLOOR.

1. PER ZONING CODE (295-71A), OPEN
SPACE IS CALCULATED 200 SQUARE FEET
FOR EACH BEDROOM:

NEW TOWNHOUSES: (4) 3-BEDROOM
UNITS AND (1) 2-BEDROOM UNIT =

14 BEDROOMS X 200 = 2800 SF

EXISTING 2-FAMILY HOUSE:

8 BEDROOMS X 200 = 1,600 SF

2. PER ZONING CODE (295-72E), FRONT
AND SIDE YARD IS AT LEAST 12 FEET OR
1/2 OF THE HEIGHT OF THE BUILDING
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Full Environmental Assessment Form
Part 1 - Project and Setting

Instructions for Completing Part 1

Part 1 is to be completed by the applicant or project sponsor. Responses become part of the application for approval or funding,
are subject to public review, and may be subject to further verification.

Complete Part 1 based on information currently available. If additional research or investigation would be needed to fully respond to
any item, please answer as thoroughly as possible based on current information; indicate whether missing information does not exist,
or is not reasonably available to the sponsor; and, when possible, generally describe work or studies which would be necessary to
update or fully develop that information.

Applicants/sponsors must complete all items in Sections A & B. In Sections C, D & E, most items contain an initial question that
must be answered either “Yes” or “No”. If the answer to the initial question is “Yes”, complete the sub-questions that follow. If the
answer to the initial question is “No”, proceed to the next question. Section F allows the project sponsor to identify and attach any
additional information. Section G requires the name and signature of the project sponsor to verify that the information contained in
Part 1is accurate and complete.

A. Project and Sponsor Information.

Name of Action or Project:
Townhouses at 32-34 Washington Avenue

Project Location (describe, and attach a general location map):

32-34 Washington Avenue

Brief Description of Proposed Action (include purpose or need):

Site Plan approval for the renovation of an existing 2 1/2 story, 2 family apartment building with a new area for 4 parking spaces and a reconstructed
curb cut onto Washington Avenue in the northern portion of the property and Site Plan approval for the construction of a new 4,762 sf. footprint 5 unit
Townhouse (9,529 sf. total building floor area) with 3 floors (partially buried lower level for parking), 10 parking spaces, new utility services and a new

curb cut onto Warburton Avenue.

Name of Applicant/Sponsor: Telephone: (914 447-3965
CClI Properties, LLC (Mr. Andrew Cortese) E-Mail: andrew@corteseconstruction.com
Address:
52 Cedar Street
City/PO: State: Zip Code:
Dobbs Ferry NY 10522
Project Contact (if not same as sponsor; give name and title/role): Telephone:
-Same as sponsor- mu_/\_m:”
Address:
City/PO: State: Zip Code:
Property Owner (if not same as sponsor): Telephone:
-Same as Sponsor- mn_/\_m.:”
Address:
City/PO: State: Zip Code:
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B. Government Approvals

B. Government Approvals Funding, or Sponsorship. (“Funding” includes grants, loans, tax relief, and any other forms of financial

assistance.)

Government Entity If Yes: Identify Agency and Approval(s) Application Date
Required (Actual or projected)
a. City Council, Town Board, O Yes ® No
or Village Board of Trustees
b. City, Town or Village O Yes O No Planning Board; Site Plan Approval A 113, 2015
Planning Board or Commission ugust 23,
. - ZBA,
C. O_Hv\ OOCDO___ Town or B Yes O No 1. §295-72E(2), variance for max. development coverage August 13, 2015
p . 2. §295-18D, variance to allow tw itted ot )
Village Zoning Board of Appeals 5 $205 416 variance to exceed the max. allowed curbcut width of 24
H Architectural Review Board (interested agency):
Q. Oﬂjmw _Oom_ mmmjo_mm ¥ <mm = ZO ARB review & View Preservation >:©Cwﬁ 13, 2015
e. OOCSS\ mmm:o_mm X Yes O No WCDPW; curb cut, utility trenching, sewer service connection August 13, 2015
f. Regional agencies O Yes ® No
g. State mmm:o_mm ® Yes O No NYSDEC (interested agency) August 13, 2015
h. Federal agencies O Yes O No

i. Coastal Resources.

i. Isthe project site within a Coastal Area, or the waterfront area of a Designated Inland Waterway? ® Yes O No
If Yes,
ii. Is the project site located in a community with an approved Local Waterfront Revitalization Program? O Yes & No
. Is the project site within a Coastal Erosion Hazard Area? O Yes @ No
C. Planning and Zoning
C.1. Planning and zoning actions.
Will administrative or legislative adoption, or amendment of a plan, local law, ordinance, rule or regulation be the O Yes ® No
only approval(s) which must be granted to enable the proposed action to proceed?
e If Yes, complete sections C, F and G.
e If No, proceed to question C.2 and complete all remaining sections and questions in Part 1
C.2. Adopted land use plans.
a. Do any municipally- adopted (city, town, village or county) comprehensive land use plan(s) include the site ® Yes O No
where the proposed action would be located?
If Yes, does the comprehensive plan include specific recommendations for the site where the proposed action X Yes O No
would be located?
b. Is the site of the proposed action within any local or regional special planning district (for example: Greenway 0 Yes ® No
Brownfield Opportunity Area (BOA); designated State or Federal heritage area; watershed management plan;
or other?)
If Yes, identify the plan(s):
c. Is the proposed action located wholly or partially within an area listed in an adopted municipal open space plan, O Yes ® No

or an adopted municipal farmland protection plan?
If Yes, identify the plan(s):
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C.3. Zoning

a. Is the site of the proposed action located in a municipality with an adopted zoning law or ordinance. ® Yes O No

If Yes, what is the zoning classification(s) including any applicable overlay district?
Multi-Family Residence District (MR-1.5). View Preservation Overlay District

b. Is the use permitted or allowed by a special or conditional use permit? ® Yes O No
¢. Is a zoning change requested as part of the proposed action? O Yes @ No
If Yes,

i. What is the proposed new zoning for the site?

C.4. Existing community services.

a. In what school district is the project site located? Hastings-on-Hudson

b. What police or other public protection forces serve the project site?
Hastings-on-Hudson Police Department

¢. Which fire protection and emergency medical services serve the project site?
Hastings-on-Hudson, Hastings EMS

d. What parks serve the project site?
0ld Croton Trailways State Park, Draper Park

D. Project Details

D.1. Proposed and Potential Development

a. What is the general nature of the proposed action (e.g., residential, industrial, commercial, recreational; if mixed, include all

components)?
Residential
b. a. Total acreage of the site of the proposed action? 0.60 acres
b. Total acreage to be physically disturbed? 0.40 acres
c. Total acreage (project site and any contiguous properties) owned
or controlled by the applicant or project sponsor? 0.60 acres
c. Is the proposed action an expansion of an existing project or use? O Yes ® No
i. If Yes, what is the approximate percentage of the proposed expansion and identify the units (e.g., acres, miles, housing units,
square feet)? % Units:
d. Is the proposed action a subdivision, or does it include a subdivision? O Yes & No
If Yes,
i. Purpose or type of subdivision? (e.g., residential, industrial, commercial; if mixed, specify types)
ii. Is a cluster/conservation layout proposed? O Yes O No
ili. Number of lots proposed?
iv. Minimum and maximum proposed lot sizes? Minimum Maximum
e. Will proposed action be constructed in multiple phases? O Yes ® No
i. If No, anticipated period of construction: 8 months
ii. If Yes:
e  Total number of phases anticipated
e Anticipated commencement date of phase 1 (including demolition) month year
e Anticipated completion date of final phase month year
e  Generally describe connections or relationships among phases, including any contingencies where progress of one phase may

determine timing or duration of future phases:
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f. Does the project include new residential uses? ® Yes O No
If Yes, show numbers of units proposed.

One Family Two Family Three Family Multiple Family (four or more)

Initial Phase
At completion

of all phases 5 3-bedroom units
g. Does the proposed action include new non-residential construction (including expansions)? O Yes ® No
If Yes,

i. Total number of structures

ii. Dimensions (in feet) of largest proposed structure: height; width; and length
iii. Approximate extent of building space to be heated or cooled: square feet
h. Does the proposed action include construction or other activities that will result in the impoundment of any 0 Yes & No

liquids, such as creation of a water supply, reservoir, pond, lake, waste lagoon or other storage?

If Yes,

i. Purpose of the impoundment:
ii. If a water impoundment, the principal source of the water: O Ground water O Surface water streams O Other specify:

iii. If other than water, identify the type of impounded/contained liquids and their source.

iv. Approximate size of the proposed impoundment. Volume: million gallons; surface area: acres
v. Dimensions of the proposed dam or impounding structure: height; length
vi. Construction method/materials for the proposed dam or impounding structure (e.g., earth fill, rock, wood, concrete):

D.2. Project Operations

a. Does the proposed action include any excavation, mining, or dredging, during construction, operations, or both? & Yes 0 No
(Not including general site preparation, grading or installation of utilities or foundations where all excavated
materials will remain onsite)
If Yes:
i What is the purpose of the excavation or dredging? © construct a new multi-family building
ii. How much material (including rock, earth, sediments, etc.) is proposed to be removed from the site?
e Volume (specify tons or cubic yards): approx. 1,300 cy
e  Over what duration of time? _approx. 4 months
iii. Describe nature and characteristics of materials to be excavated or dredged, and plans to use, manage or dispose of them.

material excavated is needed to provide the projects parking garage beneath the building at the garage level. Portion of the excavated area includes the existing garage to be demolished.
Excavated material is located in an area that contains fills from previous developments. No unsuitable, or contaminated material is expected.

iv. Will there be onsite dewatering or processing of excavated materials? O Yes X No
If yes, describe.

v. What is the total area to be dredged or excavated? __ approx. 0.1 acres
vi. What is the maximum area to be worked at any one time? __approx. 0.1 acres
vii. What would be the maximum depth of excavation or dredging? __ approx. 10 feet
viii. Will the excavation require blasting? O Yes X No

ix. Summarize site reclamation goals and plan: Within all areas of disturbance, topsoil will be striped and stockpiled for reuse in all newly
disturbed areas. Excess material not needed to meet proposed grades will be disposed of off-site
in accordance with all applicable Taws and rules.

b. Would the proposed action cause or result in alteration of, increase or decrease in size of, or encroachment O Yes ® No
into any existing wetland, waterbody, shoreline, beach or adjacent area?
If Yes:

i. Identify the wetland or waterbody which would be affected (by name, water index number, wetland map number or geographic
description):
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ii. Describe how the proposed action would affect that waterbody or wetland, e.g. excavation, fill, placement of structures, or
alteration of channels, banks and shorelines. Indicate extent of activities, alterations and additions in square feet or acres:

iii. Will proposed action cause or result in disturbance to bottom sediments? O Yes O No
If Yes, describe:

iv. Will proposed action cause or result in the destruction or removal of aquatic vegetation? O Yes O No
If Yes:

e  acres of aquatic vegetation proposed to be removed:

e expected acreage of aquatic vegetation remaining after project completion:

e purpose of proposed removal (e.g. beach clearing, invasive species control, boat access):

e proposed method of plant removal:

o if chemical/herbicide treatment will be used, specify product(s):

v. Describe any proposed reclamation/mitigation following disturbance:

c. Will the proposed action use, or create a new demand for water? 2 Yes O No
If Yes:
i. Total anticipated water usage/demand per day: 750 gallons/day
ii. Will the proposed action obtain water from an existing public water supply? ® Yes O No
If Yes:
e Name of district or service area; _United Water New Rochelle-West
e Does the existing public water supply have capacity to serve the proposal? ® Yes O No
e Isthe project site in the existing district? B Yes O No
e Is expansion of the district needed? O Yes @ No
e Do existing lines serve the project site? B Yes O No
iii. Will line extension within an existing district be necessary to supply the project? (Service line only, notan extension 5 yes  No
If Yes: of a supply main)

e Describe extensions or capacity expansions proposed to serve this project:

e  Source(s) of supply for the district:

iv. Is a new water supply district or service area proposed to be formed to serve the project site? O Yes ® No
If, Yes:

e  Applicant/sponsor for new district:

e Date application submitted or anticipated:

e  Proposed source(s) of supply for new district:

v. If a public water supply will not be used, describe plans to provide water supply for the project:

vi. If water supply will be from wells (public or private), maximum pumping capacity: gallons/minute.
d. Will the proposed action generate liquid wastes? B Yes O No
If Yes:

i. Total anticipated liquid waste generation per day: 70 gallons/day

ii. Nature of liquid wastes to be generated (e.g., sanitary wastewater, industrial; if combination, describe all components and
approximate volumes or proportions of each):

Sanitary wastewater; anticipated usage volume is 750 gpd

iii. Will the proposed action use any existing public wastewater treatment facilities? ® Yes O No
If Yes:

e  Name of wastewater treatment plant to be used: _ Yonkers Wastewater Treatment Facility

° Name of district: North Yonkers Sewer District

e  Does the existing wastewater treatment plant have capacity to serve the project? ® Yes O No
e Isthe project site in the existing district? ® Yes O No
e s expansion of the district needed? O Yes ® No
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e Do existing sewer lines serve the project site? X Yes O No
e  Will line extension within an existing district be necessary to serve the project? O Yes ¥ No
If Yes:
e Describe extensions or capacity expansions proposed to serve this project:

iv. Will a new wastewater (sewage) treatment district be formed to serve the project site? O Yes B No
If Yes:
e Applicant/sponsor for new district:
e  Date application submitted or anticipated:
° What is the receiving water for the wastewater discharge?
v. If public facilities will not be used, describe plans to provide wastewater treatment for the project, including specifying proposed
receiving water (name and classification if surface discharge, or describe subsurface disposal plans):

vi. Describe any plans or designs to capture, recycle or reuse liquid waste:

e. Will the proposed action disturb more than one acre and create stormwater runoff, either from new point O Yes B No
sources (i.e. ditches, pipes, swales, curbs, gutters or other concentrated flows of stormwater) or non-point
source (i.e. sheet flow) during construction or post construction?

If Yes:
i. How much impervious surface will the project create in relation to total size of project parcel?
Square feet or acres (impervious surface)
Square feet or acres (parcel size)

ii. Describe types of new point sources.

iii. Where will the stormwater runoff be directed (i.e. on-site stormwater management facility/structures, adjacent properties,
groundwater, on-site surface water or off-site surface waters)?

e I to surface waters, identify receiving water bodies or wetlands:

e  Will stormwater runoff flow to adjacent properties? O Yes O No
iv. Does proposed plan minimize impervious surfaces, use pervious materials or collect and re-use stormwater? O Yes O No
f. Does the proposed action include, or will it use on-site, one or more sources of air emissions, including fuel ® Yes O No
combustion, waste incineration, or other processes or operations?
If Yes, identify:

i. Mobile sources during project operations (e.g., heavy equipment, fleet or delivery vehicles)
Heavy equipment, occasional delivery vehicles

ii. Stationary sources during construction (e.g., power generation, structural heating, batch plant, crushers)
power generators

iii. Stationary sources during operations (e.g., process emissions, large boilers, electric generation)
N/A

g. Will any air emission sources named in D.2.f (above), require a NY State Air Registration, Air Facility Permit, O Yes & No
or Federal Clean Air Act Title IV or Title V Permit?

If Yes:

i. Is the project site located in an Air quality non-attainment area? (Area routinely or periodically fails to meet O Yes @ No
ambient air quality standards for all or some parts of the year)

ii. In addition to emissions as calculated in the application, the project will generate:

Tons/year (short tons) of Carbon Dioxide (CO,)

Tons/year (short tons) of Nitrous Oxide (N,O)

Tons/year (short tons) of Perfluorocarbons (PFCs)

Tons/year (short tons) of Sulfur Hexafluoride (SFg)

Tons/year (short tons) of Carbon Dioxide equivalent of Hydroflourocarbons (HFCs)

Tons/year (short tons) of Hazardous Air Pollutants (HAPS)
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h. Will the proposed action generate or emit methane (including, but not limited to, sewage treatment plants, O Yes ® No
landfills, composting facilities)?
If Yes:
i. Estimate methane generation in tons/year (metric):

ii. Describe any methane capture, control or elimination measures included in project design (e.g., combustion to generate heat or
electricity, flaring):

i. Will the proposed action result in the release of air pollutants from open-air operations or processes, such as O Yes @ No
quarry or landfill operations?
If Yes: Describe operations and nature of emissions (e.g., diesel exhaust, rock particulates/dust):

j- Will the proposed action result in a substantial increase in traffic above present levels or generate substantial O Yes @ No
new demand for transportation facilities or services?
If Yes:
i. When is the peak traffic expected (Check all that apply): O Morning [ Evening Oweekend
0 Randomly between hours of to .
ii. For commercial activities only, projected number of semi-trailer truck trips/day:
. Parking spaces: Existing Proposed Net increase/decrease
iv. Does the proposed action include any shared use parking? O Yes O No

v. If the proposed action includes any modification of existing roads, creation of new roads or change in existing access, describe:

The project proposes a new residential driveway curb cut onto Warburton Ave., a Westchester County Roadway. This driveway will eliminate one existing parking space along Warburton.

Also, the project proposes to modify an existing driveway curb cut on Washington Ave. Both curb cuts occur were their is only one lane in each direction in Washington & Warburton Avenues.

vi. Are public/private transportation service(s) or facilities available within ¥ mile of the proposed site? O Yes 0 No

vii Will the proposed action include access to public transportation or accommodations for use of hybrid, electric O Yes O No
or other alternative fueled vehicles?

i. Will the proposed action include plans for pedestrian or bicycle accommodations for connections to existing O Yes 0 No
pedestrian or bicycle routes?

k. Will the proposed action (for commercial or industrial projects only) generate new or additional demand O Yes B No
for energy?
If Yes:

i. Estimate annual electricity demand during operation of the proposed action:

ii. Anticipated sources/suppliers of electricity for the project (e.g., on-site combustion, on-site renewable, via grid/local utility, or
other):

iii. Will the proposed action require a new, or an upgrade to, an existing substation? O Yes 0 No

I. Hours of operation. Answer all items which apply.

i. During Construction: ii. During Operations: o
e Monday - Friday: _7:30 am to 8:00 pm e Monday - Friday; _Residential Development
e Saturday: _ 7:30 am to 8:00 pm e  Saturday:
e Sunday: _ no work anticipated on Sundays ° Sunday:
° Io__QmV\mH no work anticipated on Holidays ° Io:qmv\m”
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m. Will the proposed action produce noise that will exceed existing ambient noise levels during construction, O Yes ® No
operation, or both?

If yes:

i. Provide details including sources, time of day and duration:

ii. Will proposed action remove existing natural barriers that could act as a noise barrier or screen? O Yes O No
Describe:

n.. Will the proposed action have outdoor lighting? ® Yes O No

If yes:

i. Describe source(s), location(s), height of fixture(s), direction/aim, and proximity to nearest occupied structures:
Porch lights & building light above garage door

ii. Will proposed action remove existing natural barriers that could act as a light barrier or screen? O Yes & No
Describe:
0. Does the proposed action have the potential to produce odors for more than one hour per day? O Yes ® No

If Yes, describe possible sources, potential frequency and duration of odor emissions, and proximity to nearest
occupied structures:

p. Will the proposed action include any bulk storage of petroleum (combined capacity of over 1,100 gallons) O Yes @ No
or chemical products (185 gallons in above ground storage or any amount in underground storage)?
If Yes:
i. Product(s) to be stored

ii. Volume(s) per unit time (e.g., month, year)
iii. Generally describe proposed storage facilities:

g. Will the proposed action (commercial, industrial and recreational projects only) use pesticides (i.e., herbicides, O Yes ®No
insecticides) during construction or operation?

If Yes:
i. Describe proposed treatment(s):

ii. Will the proposed action use Integrated Pest Management Practices? O Yes O No

r. Will the proposed action (commercial or industrial projects only) involve or require the management or disposal = Yes O No
of solid waste (excluding hazardous materials)? (Project is a Residential Development)

If Yes:
i. Describe any solid waste(s) to be generated during construction or operation of the facility:
e  Construction: TBD tons per (unit of time)
e  Operation : 0.56 tons per month (unit of time)

ii. Describe any proposals for on-site minimization, recycling or reuse of materials to avoid disposal as solid waste:
e Construction: _ 'BD

e  Operation: Recycling pick-up service in Village available and is taken to a recycling/garbage transfer station.

iii. Proposed disposal methods/facilities for solid waste generated on-site:
e  Construction: TBD

e Operation: Garbage pick-up service in Village available and is taken to a recycling/garbage transfer station.
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s. Does the proposed action include construction or modification of a solid waste management facility? O Yes @ No
If Yes:
i. Type of management or handling of waste proposed for the site (e.g., recycling or transfer station, composting, landfill, or

other disposal activities):

ii. Anticipated rate of disposal/processing:

° Tons/month, if transfer or other non-combustion/thermal treatment, or
° Tons/hour, if combustion or thermal treatment
iii. If landfill, anticipated site life: years

t. Will proposed action at the site involve the commercial generation, treatment, storage, or disposal of hazardous O Yes B No
waste?

If Yes:
i. Name(s) of all hazardous wastes or constituents to be generated, handled or managed at facility:

ii. Generally describe processes or activities involving hazardous wastes or constituents:

iii. Specify amount to be handled or generated tons/month
iv. Describe any proposals for on-site minimization, recycling or reuse of hazardous constituents:

v. Will any hazardous wastes be disposed at an existing offsite hazardous waste facility? O Yes O No

If Yes: provide name and location of facility:

If No: describe proposed management of any hazardous wastes which will not be sent to a hazardous waste facility:
None to be generated.

E. Site and Setting of Proposed Action

E.1. Land uses on and surrounding the project site

a. Existing land uses.
i. Check all uses that occur on, adjoining and near the project site.
O Urban O Industrial & Commercial X Residential (suburban) O Rural (non-farm)
O Forest O Agriculture O Agquatic O Other (specify):
ii. If mix of uses, generally describe:

Along Warburton Ave.; tavern, multi-family residences, one family residences, auto body repair shop. Along Washington Ave.; multi-family residences, one family residences, small shops and

Jasper Cropsey House.

b. Land uses and covertypes on the project site.

Land use or Current Acreage After Change
Covertype Acreage Project Completion (Acres +/-)
Roads, buildings, and other paved or impervious
surfaces 0.07 0.22 +0.15
Forested 0 0
Meadows, grasslands or brushlands (non-
agricultural, including abandoned agricultural) 0.53 0.38 -0.15
Agricultural
(includes active orchards, field, greenhouse etc.) 0 0 N/A
Surface water features
(lakes, ponds, streams, rivers, etc.) 0 0 N/A
Wetlands (freshwater or tidal) 0 0 N/A
Non-vegetated (bare rock, earth or fill)
Other
Describe:

Page 9 of 13




c. Is the project site presently used by members of the community for public recreation? O Yes ® No
i. If Yes: explain:

d. Are there any facilities serving children, the elderly, people with disabilities (e.g., schools, hospitals, licensed X Yes O No
day care centers, or group homes) within 1500 feet of the project site?

If Yes,
i. Identify Facilities:

Hastings Youth Advocate Program, Hastings Busy Bees Junior Club, Hastings-on-Hudson Public Library

e. Does the project site contain an existing dam? O Yes ® No
If Yes:
i. Dimensions of the dam and impoundment:
e Dam height: feet
e Dam length: feet
e Surface area: acres
e Volume impounded: gallons OR acre-feet

ii. Dam’s existing hazard classification:

iii. Provide date and summarize results of last inspection:

f. Has the project site ever been used as a municipal, commercial or industrial solid waste management facility, O Yes ® No
or does the project site adjoin property which is now, or was at one time, used as a solid waste management facility?

If Yes:
i. Has the facility been formally closed? O YesO No

e If yes, cite sources/documentation:

ii. Describe the location of the project site relative to the boundaries of the solid waste management facility:

iii. Describe any development constraints due to the prior solid waste activities:

g. Have hazardous wastes been generated, treated and/or disposed of at the site, or does the project site adjoin O Yes ® No
property which is now or was at one time used to commercially treat, store and/or dispose of hazardous waste?
If Yes:
i. Describe waste(s) handled and waste management activities, including approximate time when activities occurred:

h. Potential contamination history. Has there been a reported spill at the proposed project site, or have any OYes® No
remedial actions been conducted at or adjacent to the proposed site?
If Yes:
i. Is any portion of the site listed on the NYSDEC Spills Incidents database or Environmental Site O Yes 0 No
Remediation database? Check all that apply:
O Yes — Spills Incidents database Provide DEC ID number(s):

O Yes — Environmental Site Remediation database Provide DEC ID number(s):

O Neither database
ii. If site has been subject of RCRA corrective activities, describe control measures:

iii. Is the project within 2000 feet of any site in the NYSDEC Environmental Site Remediation database? X Yes O No
If yes, provide DEC ID number(s): __ 360022, V00728, 360015

iv. If yes to (i), (ii) or (iii) above, describe current status of site(s):
360022: Harbor at Hastings, River St. Hastings-on-Hudson, State Superfund Program, still a threat to environment
V00728: CE-Hastings Gas Works, 8-12 Washington Ave., Hastings-on-Hudson, Voluntary Clean-up Program

360015: Tappan Terminal (Eastern Portion), Railroad Ave., Hastings-on-Hudson, State Superfund Program
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v. Is the project site subject to an institutional control limiting property uses? O Yes ® No
If yes, DEC site ID number:

Describe the type of institutional control (e.g., deed restriction or easement):

Describe any use limitations:

Describe any engineering controls:

Will the project affect the institutional or engineering controls in place? 0 Yes O No
Explain:

E.2. Natural Resources On or Near Project Site

a. What is the average depth to bedrock on the project site? >7.0 feet
b. Are there bedrock outcroppings on the project site? O Yes ® No
If Yes, what proportion of the site is comprised of bedrock outcroppings? %
c. Predominant soil type(s) present on project site: UvC-Urban Land Riverhead Complex 100 %
%
%
d. What is the average depth to the water table on the project site? Average: >6.56 feet
e. Drainage status of project site soils: & Well Drained: % of site .
O Moderately Well Drained: % of site No rating for UvC
O Poorly Drained % of site
f. Approximate proportion of proposed action site with slopes: & 0-10%: 95 9 of site
® 10-15%: 5 % of site
O 15% or greater: % of site
g. Are there any unique geologic features on the project site? O Yes 2 No
If Yes, describe:
h. Surface water features.
i. Does any portion of the project site contain wetlands or other waterbodies (including streams, rivers, O Yes ® No
ponds or lakes)?
ii. Do any wetlands or other waterbodies adjoin the project site? O Yes & No
If Yes to either i or ii, continue. If No, skip to E.2.i.
. Are any of the wetlands or waterbodies within or adjoining the project site regulated by any federal, O Yes ® No
state or local agency?
iv. For each identified regulated wetland and waterbody on the project site, provide the following information:
e  Streams: Name Classification
e Lakesor Ponds: Name Classification
e Wetlands: Name Approximate Size
*  Wetland No. (if regulated by DEC)
v. Are any of the above water bodies listed in the most recent compilation of NYS water quality-impaired O Yes ® No
waterbodies?
If yes, name of impaired water body/bodies and basis for listing as impaired:
i. Is the project site in a designated Floodway? O Yes @ No
j. Is the project site in the 100 year Floodplain? O Yes @ No
k. Is the project site in the 500 year Floodplain? O Yes & No
. Is the project site located over, or immediately adjoining, a primary, principal or sole source aquifer? O Yes ® No

If Yes:
i. Name of aquifer:
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m. ldentify the predominant wildlife species that occupy or use the project site:

Site is located in a built landscape habitat and has wildlife species commonly associated with
such an environment including, small mammals, birds, and amphibians.

n. Does the project site contain a designated significant natural community? O Yes ® No
If Yes:

i. Describe the habitat/community (composition, function, and basis for designation):

ii. Source(s) of description or evaluation:

iii. Extent of community/habitat:

e Currently: acres
e Following completion of project as proposed: acres
e Gain or loss (indicate + or -): acres
0. Does project site contain any species of plant or animal that is listed by the federal government or NYS as B Yes O No

endangered or threatened, or does it contain any areas identified as habitat for an endangered or threatened species?

Project site is located within a rare plant and rare animal area.

p. Does the project site contain any species of plant or animal that is listed by NYS as rare, or as a species of & Yes O No
special concern?

Project site is located within a rare plant and rare animal area.

g. Is the project site or adjoining area currently used for hunting, trapping, fishing or shell fishing? O Yes ® No
If yes, give a brief description of how the proposed action may affect that use:

E.3. Designated Public Resources On or Near Project Site

a. Is the project site, or any portion of it, located in a designated agricultural district certified pursuant to O Yes ® No
Agriculture and Markets Law, Article 25-AA, Section 303 and 304?
If Yes, provide county plus district name/number:

b. Are agricultural lands consisting of highly productive soils present? 0 Yes & No
i. If Yes: acreage(s) on project site?

ii. Source(s) of soil rating(s):

c. Does the project site contain all or part of, or is it substantially contiguous to, a registered National O Yes ® No
Natural Landmark?
If Yes:
i. Nature of the natural landmark: O Biological Community O Geological Feature

ii. Provide brief description of landmark, including values behind designation and approximate size/extent:

d. Is the project site located in or does it adjoin a state listed Critical Environmental Area? & Yes O No
If Yes:

i. CEA name: __ County & State Park Lands. Hudson River

ii. Basis for designation: __Exceptional or unique character

iii. Designating agency and date: __Westchester County, 01/31/1990
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e. Does the project site contain, or is it substantially contiguous to, a building, archaeological site, or district M Yes O No
which is listed on, or has been nominated by the NYS Board of Historic Preservation for inclusion on, the
State or National Register of Historic Places?
If Yes:
i. Nature of historic/archaeological resource: O Archaeological Site ® Historic Building or District
ii. Name: Old Croton Aqueduct, Crapsey, Jasper F., House and Studio

iii. Brief description of attributes on which listing is based:
Historic architecture and infrastructure

f. Is the project site, or any portion of it, located in or adjacent to an area designated as sensitive for O Yes & No
archacological sites on the NY State Historic Preservation Office (SHPO) archaeological site inventory?

g. Have additional archaeological or historic site(s) or resources been identified on the project site? O Yes ® No
If Yes:

i. Describe possible resource(s):
il. Basis for identification:

h. Is the project site within 5 miles of any officially designated and publicly accessible federal, state, or local & Yes O No
scenic or aesthetic resource?
If Yes:

i Identify resource; S8¥ Mill River Parkway

ii. Nature of, or basis for, designation (e.g., established _.:mrémw.oé_._cowu state or local park, state historic trail or scenic byway,
etc.): NYS Scenic Byway

jii. Distance between project and resource: 0.97 miles.
i. Is the project site located within a designated river corridor under the Wild, Scenic and Recreational Rivers O Yes ® No
Program 6 NYCRR 6667
If Yes:
i. Identify the name of the river and its designation: -
ii. Is the activity consistent with development restrictions contained in 6NYCRR Part 6667 O Yes O No

F. Additional Information

Attach any additional information which may be needed to clarify your project.

If you have identified any adverse impacts which could be associated with your proposal, please describe those impacts plus any
measures which you propose to avoid or minimize them.

G. Verification
I certify that the information provided is true to the best of my knowledge.

. 8/13/2015
Applicant/Sponsor Name _James A. Ryan, RLA Date

Signature § cz %l Title JMC Principal (owner agent)
\ —_

£:/2013/13180/EAF 8-13-2015b.pdf
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Site Planning Environmental Studies

Civil Engineering Entitlements
Landscape Architecture Construction Services
Land Surveying 3D Visualization
Transportation Engineering Laser Scanning

August |1, 2015

Mr. Andrew Cortese
CCI Properties, LLC

52 Cedar Street

Dobbs Ferry, NY 10522

RE:  JMC Project 13180
Washington Avenue Residences
32-34 Washington Avenue
Village of Hasting-On-Hudson, NY

Trip Generation Analysis
Dear Mr. Cortese:

This letter has been prepared to assess traffic generation and associated impacts of the proposed 5
additional townhouses located at 32-34 Washington Avenue.

We have projected traffic volumes associated with the additional townhouses of the Washington
Avenue Residences redevelopment based on information contained in “Trip Generation Manual, 9"
Edition” published by the Institute of Transportation Engineers (ITE). The ITE publication is an
industry standard to project traffic volumes generated by specific land uses. For our analysis, we
utilized the Residential Condominium/Townhouse (ITE Code 230) land use to calculate the
projected traffic volumes. The proposed 5 additional townhouses which will be accessed via
Warburton Avenue are anticipated to generate | entering trip and 4 exiting trips, for a total of 5
trips during the peak weekday morning hour, which is based on data from 59 studies. During the
peak weekday afternoon hour, the additional townhouses are anticipated to generate 3 entering
trips and 2 exiting trips, for a total of 5 trips based on data from 62 studies.

The 5 total trips generated by the additional townhouses average | trip every 12 minutes during
the peak hours. Since the site is located near the downtown central business district and the train
station, the additional trips will likely be less than projected since future residents will have the
opportunity to walk rather than drive. It is the professional opinion of JMC that the low volume of
additional traffic related to the 5 or fewer additional townhouses will not have a perceptible impact
on the operations of the Warburton Avenue and Washington Avenue intersection.

Sincerely,

JMC _v_m__ ing Engineering Landscape Architecture & Land Surveying, PLLC

roro, PE
Project Manager

FA2013\13180\tCortese 08-11-201 5.docx

JMC Planning Engineering Landscape Architecture & Land Surveying, PLLC | JMC Site Development Consultants, LLC
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INTRODUCTION

This Stormwater Pollution Prevention Plan has been prepared for the 0.60 acre Washington

Avenue Residence site, located in the Hastings-on-Hudson, Westchester County, New York
(hereinafter referred to as the "Site™). The site is bordered by Washington Avenue to the north,
residential uses to the south and east, and Warburton Avenue to the west. The development has

been designed in accordance with the following:

. Chapter 250 "Stormwater Management, Erosion and Water Pollution Control” of the
Hastings-on-Hudson Zoning Code

o New York State Stormwater Management Design Manual.

This project entails the construction of a new 4,762 sf footprint (9,529 sf floor area), 5-unit
townhouse and the renovation of an existing 2-1/2 story, two-family building. The proposed
development also includes an expansion of the site’s existing parking, the reconstruction of the

existing curb cut on Washington Avenue, and a new curb cut onto Warburton Avenue.

STORMWATER MANAGEMENT PLANNING

As part of the Hastings-on-Hudson site plan approval process, A Stormwater Pollution Prevention
Plan (SWPPP) has been prepared for this project because it is a construction activity that involves
the disturbance of 26,126 sf of land, which exceeds the Hastings-on-Hudson threshold of 10,000
sf. This SWPPP includes stormwater management practices (SMP’s) from the "New York State

Stormwater Management Design Manual,"” last revised January 2015.
The proposed stormwater facilities have been designed such that the quantity and quality of
stormwater runoff during and after construction are not adversely altered or are enhanced when

compared to pre-development conditions.

The Five Step Process for Stormwater Site Planning and Practice Selection

Stormwater management using green infrastructure is summarized in the five step process

described below. The five step process was adhered to when developing this SWPPP.
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Information is provided in this SWPPP which documents compliance with the required process as

follows:

Step 1: Site Planning

Implement planning practices that protect natural resources and utilize the hydrology of the site.
Strong consideration must be given to reducing impervious cover to aid in the preservation of
natural resources including protecting natural areas, avoiding sensitive areas and minimizing

grading and soil disturbance.

Step 2: Determine Water Quality Treatment Volume (WQv)

Determine the required WQV for the site based on the site layout, impervious areas and sub-
catchments. This initial calculation of WQv will have to be revised after green infrastructure

techniques are applied. The following method has been used to calculate the WQuv.

e 90% Rule - According to the New York State Stormwater Design Manual, Section 4.1,
the water quality volume is determined from the 90% rule. The method is based on 90%
of the average annual stormwater runoff volume, which must be provided due to
impervious surfaces. The Water Quality Volume (denoted as the WQV) is designed to
improve water quality sizing to capture and treat 90% of the average annual stormwater
runoff volume. The WQV is directly related to the amount of impervious cover created at
a site. The average rainfall storm depth for 90% of storms in New York State in one year
is used to calculate a volume of runoff. The rainfall depth depends on the location of the
site within the state. From this depth of rainfall, the required water quality volume is

calculated.

The project is a redevelopment and therefore will comply with the strategies outlined within
Chapter 9: Redevelopment Projects of the Design Manual. There are different options to control

water quality depending on the redevelopment.



Since the redevelopment results in the creation of additional impervious area, Water Quality
Treatment Option 11 will be utilized which requires treatment for 25% of the existing impervious

area, plus 100% of the additional, new impervious area.

The plan proposes that a minimum of 25% of the water quality volume (WQv) from the disturbed
area is captured and treated by the implementation of standard practices. When utilizing structural
stormwater management practices, these practices should be targeted to treat areas with the

greatest pollutant generation potential (e.g. parking areas, service stations, etc).

The NYSDEC Redevelopment Standards include specific criteria for the implementation of
surface water quality improvements. A combination of standard and non-standard practices are
proposed and all facilities will treat the required water quality volume from the entire contributing
area. Therefore, Water Quality Treatment Options Il & 111 will be utilized. According to Option
I11 of the Redevelopment Standards, alternative or non-standard practices such as manufactured
treatment devices are acceptable if they treat 75% of the water quality volume from the disturbed
areas as well as any additional runoff directed to the practice. According to Option Il, standard
practices such as subsurface infiltration systems can be sized to treat the water quality volume
generated from 25% of the existing impervious area plus 100% of the new impervious area.
Green practices such as green roofs and porous pavement can be used towards credit in meeting

the water quality volume requirements.

Proposed standard SMP’s will effectively treat 100% of the 1 year storm for all existing and new
impervious areas and the proposed alternative SMP’s will also treat 100% of the 1 year storm for
all existing impervious areas which is above and beyond the water quality requirements for

Redevelopment Projects.

Step 3: Runoff Reduction VVolumes (RRv) by Applying Green Infrastructure Techniques and
Standard SMP's

RRv is not required for this project.




Green infrastructure techniques or standard SMP's with RRv capacity can potentially reduce the
required WQV by incorporating combinations of green infrastructure techniques and standard

SMP's within each drainage area on the site.

Green infrastructure techniques are grouped into two categories:

e Practices resulting in a reduction of contributing area such as preservation/restoration of
conservation areas, vegetated channels, etc.

e Practices resulting in a reduction of contributing volume such as green roofs, stormwater

planters, and rain gardens.

Apply a combination of green infrastructure techniques and standard SMPs with RRv capacity to
provide 100% of the WQv calculated in Step 2. If the RRv calculated in this step is greater than
or equal to the WQV in Step 2, the RRv requirement has been met and Step 4 can be skipped. If
the RRv provided cannot meet or exceed 100% of the WQv, the project must, at a minimum,
reduce a percentage of the runoff from impervious areas to be constructed on the site. The
percent reduction is based on the Hydrologic Soil Group(s) (HSG) of the site and is defined as
Specific Reduction Factor (S).

The following green infrastructure techniques and practices are provided in the Design Manual:
e Porous Paving
o This practice is being utilized at the proposed driveway for the proposed residential
building and at the expanded driveway for the existing driveway. Porous pavement can be
used to provide RRv because the soil on-site is classified as hydrologic soil group B.
However, no RRv credit is taken by utilizing porous pavement since RRv is not required
for this site.
e Standard Practices with RRv Capacity
o Infiltration Practices — A subsurface infiltration system is proposed to treat and retain
runoff from the majority of the site and three dry wells area proposed to treat and retain

runoff from the roof area. No RRv credit is taken by utilizing infiltration practices



Step 4: Apply Standard Stormwater Management Practices & Green Practices to Address Water

Quality Volume

o Infiltration Practices — A subsurface infiltration system and three drywells are proposed
to treat and retain runoff from the majority of the site.
o0 Porous Pavement — Porous pavers are proposed at the proposed driveway and the

existing driveway to treat and retain runoff from these areas.

Step 5: Apply Volume and Peak Rate Control Practices to Meet Water Quantity Requirements
The Channel Protection Volume (CPv), Overbank Flood Control (Qp) and Extreme Flood Control

(Qf) must be met for the plan to be completed. This is accomplished by using practices such as
infiltration basins, dry detention basins, etc. to meet water quantity requirements. The following

standards must be met:

1. Stream Channel Protection (CPv)
Stream Channel Protection VVolume Requirements (CPv) are designed to protect stream
channels from erosion. In New York State this goal is accomplished by providing 24-
hour extended detention of the one-year, 24-hour storm event, remained from runoff
reduction. Reduction of runoff for meeting stream channel protection objectives, where
site conditions allow, is encouraged and the volume reduction achieved through green
infrastructure can be deducted from CPv. Trout waters may be exempted from the 24-
hour ED requirement, with only 12 hours of extended detention required to meet this
criterion. Detention time may be calculated using either a center of mass method or plug

flow calculation method.

e CPv is not required because reduction of the entire CPv volume is achieved at a site
through green infrastructure or infiltration systems.

e CPv for a redevelopment project is not required if there is no increase in impervious
area or changes to hydrology that increase the discharge rate. This criterion, as
defined in Chapter 4 of New York State Stormwater Design Manual, is not based on
a pre versus post-development comparison. However, for a redevelopment project

this requirement is relaxed. If the hydrology and hydraulic study shows that the post-



construction 1-year 24 hour discharge rate and velocity are less than or equal to the
pre-construction discharge rate, providing 24 hour detention of the 1-year storm to

meet the channel protection criteria is not required.

2. Overbank Flood (Qp) which is the 10 year storm.
Overbank control requires storage to attenuate the post development 10-year, 24-hour

peak discharge rate (Qp) to predevelopment rates.

The overbank flood control requirement (Qp) does not apply in certain conditions,

including:

e The site discharges directly tidal waters or fifth order (fifth downstream) or larger
streams.

e A downstream analysis reveals that overbank control is not needed.

e If redevelopment results in an increase in impervious area or changes to hydrology

that increase the discharge rate from the site, the ten year criteria does not apply.

3. Extreme Storm (Qf) which is the 100 year storm.
100 Year Control requires storage to attenuate the post development 100-year, 24-hour

peak discharge rate (Qf) to predevelopment rates.

The 100-year storm control requirement can be waived if:

e The site discharges directly tidal waters or fifth order (fifth downstream) or larger
streams.

e Development is prohibited within the ultimate 100-year floodplain

e A downstream analysis reveals that 100-year control is not needed.

o If redevelopment results in no increase in impervious area or changes to hydrology

that increase the discharge rate from the site the hundred-year criteria does not apply.



Based on the foregoing, this project is eligible for coverage under NYSDEC SPDES General
Permit No. GP-0-15-002.

STUDY METHODOLOGY

Runoff rates were calculated based upon the standards set forth by the United States Department

of Agriculture Natural Resources Conservation Service Technical Release 55, Urban Hydrology
for Small Watersheds (TR-55), dated June 1986. The methodology set forth in TR-55 considers a
multitude of characteristics for watershed areas including soil types, soil permeability, vegetative

cover, time of concentration, topography, rainfall intensity, ponding areas, etc.

The 1, 10, 100 year storm recurrence intervals were reviewed in the design of the stormwater

management facilities (see Appendices A & B Existing/Proposed Hydrologic Calculations).
Anticipated drainage conditions were analyzed taking into account the rate of runoff which will
result from the construction of buildings, parking areas and other impervious surfaces associated

with the site development.

Base Data and Design Criteria

For the stormwater management analysis, the following base information and methodology were

used:

1.  The site drainage patterns and outfall facilities were reviewed by JMC personnel for the
purpose of gathering background data and confirming existing mapping of the watershed

areas.

2. An Existing Drainage Area Map was developed from the topographical survey. The

drainage area map reflects the existing conditions within and around the project area.

3. A Proposed Drainage Area Map was developed from the proposed grading design

superimposed over the topographical survey. The drainage area map reflects the proposed



conditions within the project area and the existing conditions to remain in the surrounding

area.

4.  The United States Department of Agriculture (USDA) Web Soil Survey of the site available

on its website at http://websoilsurvey.nrcd.usda.gov.

5. The United States Department of Agriculture Natural Resources Conservation Service
National Engineering Handbook, Section 4 - Hydrology", dated March 1985.

6.  The United States Department of Agriculture Natural Resources Conservation Service
Technical Report No. 55, Urban Hydrology for Small Watersheds (TR-55), dated June 1986.

7. United States Department of Commerce Weather Bureau Technical Release No. 40 Rainfall

Frequency Atlas of the United States.

The time of concentration was calculated using the methods described in Chapter 3 of TR-55,
Second Edition, June 1986. Manning's kinematics wave equation was used to determine the travel
time of sheet flow. The 2-year 24 hour precipitation amount of 3.42 inches was used in the
equation for all storm events. The travel time for shallow concentrated flow was computed using
Figure 3-1 and Table 3-1 of TR-55. Manning's Equation was used to determine the travel time for

channel reaches.

8.  All hydrologic calculations were performed with the Bentley PondPack software package
version 10.0.

9. The New York State Stormwater Management Design Manual, revised January 2015.

10. New York Standards and Specifications for Erosion and Sediment Control, August 2005.

11. The storm flows for the 1, 10, and 100 year recurrence interval storms were analyzed for the
total watershed areas. The Type Il distribution design storm for a 24 hour duration was



V.

used and the mass rainfall for each design storm was taken from the Extreme Precipitation in

New York & New England developed by the Natural Resource Conservation Service
(NRCS) and the Northeast Regional Climate Center (NRCC) as follows:

24 Hour Rainfall Amounts

Design Storm Recurrence Interval Inches of Rainfall
1 Year 2.82
10 Year 5.06
100 Year 8.90

EXISTING CONDITIONS

The existing conditions of the project site consists of a residential dwelling with accessory

driveway, detached garage, decks, and walkways. Stone retaining walls and the remnants of an
old building foundation surround the site, and a row of cedar trees flank the northwest property
line. The site primarily drains from the southeast corner of the lot to the northwest. Stormwater
runoff that flows overland off the site travels northwest and is collected via an existing catch

basin located along Warburton Avenue.

The following natural features, conservation areas, resource areas and drainage patterns of the
project site have been identified and utilized to develop Drawing DA-1 “Existing Drainage Area
Map” which is included in Appendix H:

. Forest, vegetative cover

. Topography (contour lines, existing flow paths, steep slopes, etc.)

o Soil (hydrologic soil groups, highly erodible soils, etc.)

Based on the USDA Web soil survey, all on-site soils are classified as Urban land-Riverhead
complex, are well drained. The soil types, boundaries and drainage areas/designations are
depicted on Drawing DA-1 within Appendix H.

One Design Point (DP-1) was identified for comparing peak rates of runoff in existing and

proposed conditions. Design Point 1 is located at the existing catch basin located along



Warburton Avenue just northwest of the site. Similarly, one drainage area (EDA-1) was
identified in existing conditions based on the existing drainage divides at the site. The numbers

included in the name of each drainage area correspond to the Design Point they drain towards.

The following is a description of each of the drainage areas analyzed in the existing conditions

analysis:

Existing Drainage Area 1 (EDA-1) is 0.60 acres in size and encompasses the entire site. This area

consists of an asphalt/gravel driveway, two buildings, sidewalks, lawn, retaining walls, and a
small wooded area. This drainage area drains towards the northwest corner of the site.
Stormwater runoff from this area overland flows off the site and is collected into the existing catch
basin located along Warburton Avenue.

The Curve Number (CN) and Time of Concentration (Tc) for this drainage area are 70 and 9.54,

respectively. Refer to Drawing DA-1 in Appendix H.

The peak rates of runoff to the design points from the drainage areas for each storm are shown in
the table below:

Table 1
Summary of Peak Rates of Runoff in Existing Conditions
(Cubic Feet per Second)

Storm Recurrence DP-1
Interval

1 year 0.31

10 year 1.18

100 year 2.98
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The volumes of runoff to DP-1 for each storm are shown in the table below:
Table 2

Summary of Runoff VVolumes in Existing Conditions
(Cubic Feet)

Storm Recurrence
Interval DP-1
1 year 1,339
10 year 4,522
100 year 11,407

PROPOSED CONDITIONS

The proposed improvements consist of minimal renovations to the existing two-family home, an

expansion of the existing driveway, and the development of a new 5-unit townhome with an
associated driveway and walkways. The proposed development aims to minimize the impact to
existing trees on site as well as existing retaining/foundation walls. Under proposed conditions the
site will continue to drain towards the northwest corner of the property and be collected in an
existing catch basin on Warburton Avenue, however, the property has been divided into six

smaller drainage areas with various stormwater management practices throughout.

The proposed drainage improvements include a variety of stormwater practices, such as dry wells,

a subsurface infiltration system and the use of porous pavers.

This section describes the design and analysis of the proposed conditions used to demonstrate that
the SWPPP meets the requirements of the General Permit.

The Five Step Process For Stormwater Site Planning and Practice Selection

Step 1: Site Planning

The following practices and site features were incorporated in the site design:
e Preserving hydrology - Maintaining drainage divides
e Reduction of impervious surfaces such as:

i. New and expanded driveways to be porous pavers.
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e Forest, vegetative cover — The maximum amount of forest and vegetative cover has been
maintained and/or provided.

e Topography (contour lines, existing flow paths, steep slopes, etc.) has been maintained or
disturbed to the minimum extent practicable.

e Soil (hydrologic soil groups, highly erodible soils, etc.)

e Bedrock, significant geology features have been accounted for.

Step 2: Determine Water Quality Treatment Volume (WQv)

Step 3: Runoff Reduction VVolumes (RRv) by Applying Green Infrastructure Techniques and
Standard SMP's

e RRuv is not required for this site.

Step 4: Apply Standard Stormwater Management Practices to Address Remaining Water Quality

Volume

e Infiltration Systems

Dry Well (1-3) - An infiltration practice similar in design to the infiltration trench, and best

suited for treatment of rooftop runoff.

e Non Standard/Alternative SMP's to Address Remaining Water Quality Volume (for

Redevelopment Projects)

Underground Infiltration Systems — A system of underground chambers that detains the

water quality volume and allows it to infiltrate into the ground.

Porous Pavement- Pervious types of pavements that provide an alternative to conventional

paved surfaces, designed to infiltrate rainfall through the surface, thereby reducing

stormwater runoff from a site and providing some pollutant uptake in the underlying soils.
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Step 5: Apply Volume and Peak Rate Control Practices to Meet Water Quantity Requirements

Underground Infiltration System - A system of underground chambers that detains

stormwater runoff and slowing releases water that is not infiltrated into the ground.

Dry Well (1-3) - An infiltration practice similar in design to the infiltration trench, and best

suited for treatment of rooftop runoff.

All practices exceed the required elements of SMP criteria as outlined in Chapter 6 of the NYS

Stormwater Management Design Manual. A summary of each category is provided below.
1. Feasibility — Ponds are designed based upon unique physical environmental considerations noted in
the NYS Stormwater Management Design Manual (NYSSMDM) Table 7.2 "Physical Feasibility

Matrix".

2. Conveyance — The design conveys runoff to the designed pond in a manner that is safe, minimizes

erosion and disruption to natural drainage channel and promotes filtering and infiltration.

3. Pretreatment — All pond provide pretreatment in accordance with NYSSMDM design guidelines.

4. Treatment Geometry — The plan provides water quality treatment in accordance with NYSSMDM
guidelines noted Table 6.1 "Water Quality Volume Distributing in Pond Design™.

5. Environmental/Landscaping —Extensive landscaping has been provided for each proposed practice to

enhance pollutant removal and provide aesthetic enhancement to the property.

6. Maintenance — Maintenance for the environment practices has been provided and is detain the SWPPP

Report as required. Maintenance access is provided in the design plans.
In order to determine the post-development rates of runoff generated on-site, the following

drainage areas were analyzed in the post-development conditions. These areas are graphically

depicted on Drawing DA-2 "Proposed Drainage Area Map" located in Appendix "H".
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One Design Points (DP-1) was identified for comparing peak rates of runoff in existing and
proposed conditions. Similarly, five separate drainage areas were identified in proposed
conditions based on the proposed drainage divides at the site. The numbers included in the name

of each drainage area correspond to the Design Point they drain towards.

The following is a description of each of the drainage areas analyzed in the proposed conditions

analysis:

Proposed Drainage Area 1A (PDA-1A) is 0.32 acres in size and is located along the Washington

Avenue property line and the Warburton Avenue property line. This area consists of the wooden
area, lawn area, the existing dwelling, associated walkways, and the expanded existing driveway.
Stormwater runoff from this area overland flows towards the north and is collected at the existing
catch basin located at the corner of Washington Avenue and Warburton Avenue. The total water
quality volume required for this drainage area due to the increase in impervious area associated
with expanding the existing driveway will be provided by the use of porous pavers. The expanded
existing driveway will be constructed using porous pavers. Runoff that flows overland onto the

porous pavers will slowly dissipate through the porous pavers infiltration layers into the ground.

The Curve Number (CN) and Time of Concentration (Tc) for this drainage area are 74 and 7.86

minutes, respectively.

Proposed Drainage Area 1B (PDA-1B) is 0.06 acres in size and is in the eastern portion of the site.

This area consists of the northern third of the proposed roof area and lawn area. Stormwater
runoff from the roof will be collected via roof drain leaders and be conveyed into proposed
drywell via a proposed underground piping system. Stormwater from the lawn area will overland
flow to and will be collected via the open grate top of the same proposed dry well. The dry well
will capture and temporarily store the water quality volume from the rooftops before allowing it to
infiltration into the ground. An overflow pipe will convey overflow from larger storms into a
proposed hydrodynamic treatment unit and then into and subsurface infiltration chamber system.

The overflow conveyed to this system will be released into an outlet pipe and be released into the
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existing drainage system located at DP-1.

The Curve Number (CN) and Time of Concentration (Tc) for this drainage area are 81 and 8.70

minutes, respectively.

Proposed Drainage Area 1C (PDA-1C) is 0.07 acres in size and is in the eastern portion of the site.

This area consists of lawn area and the middle third of the roof area. Stormwater runoff from the
roof will be collected via roofdrain leaders and be conveyed into proposed drywell via a proposed
underground piping system. Stormwater from the lawn area will overland flow to and be collected
via the open grate top of the same proposed dry well. The dry well will capture and temporarily
store the water quality volume from the rooftops before allowing it to infiltration into the ground.
An overflow pipe will convey overflow from larger storms into the adjacent dry well described
under PDA 1B. Like runoff in PDA 1B overflow will be conveyed to the hydrodynamic treatment

unit and the subsurface infiltration chamber system.

The Curve Number (CN) and Time of Concentration (Tc) for this drainage area are 82 and 4.98

minutes, respectively.

Proposed Drainage Area 1D (PDA-1D) is 0.07 acres in size and is in the southern portion of the

site. This area consists of lawn area and the southern third portion of the roof area. Stormwater
runoff from the roof will be collected via roof drain leaders and be conveyed into proposed
drywell via a proposed underground piping system. Stormwater from the lawn area will overland
flow to and be collected via the open grate top of the same proposed dry well. The dry well will
capture and temporarily store the water quality volume from the rooftops before allowing it to
infiltration into the ground. An overflow pipe will convey overflow from larger storms into the
adjacent dry well described under PDA 1C. Like runoff in PDA 1C overflow will be conveyed to
adjacent dry well. Overflow from this dry like in PDA 1B will be conveyed to the hydrodynamic

treatment unit and the subsurface infiltration chamber system.

The Curve Number (CN) and Time of Concentration (Tc) for this drainage area are 79 and 4.98

minutes, respectively.
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Proposed Drainage Area 1E (PDA-1E) is 0.08 acres in size and located along the south western
property line and the area in front of the proposed building. This area consists of lawn area, gravel
path, existing walls, the proposed driveway, the proposed walkway in front of the proposed
building, and the basement parking garage. The new driveway will be constructed using porous
pavers. Runoff that flows overland onto the porous pavers will slowly dissipate through the
porous pavers infiltration layers into the ground. Any additional runoff from the driveway will
drain to a trench drain at the entrance and be conveyed via the proposed underground piping
system. This and other stormwater runoff from this area is collected via the proposed
underground piping system and is conveyed into to a hydrodynamic treatment unit (Contech CDS
2015-4-C). This unit will provide the required pretreatment and water quality flow for this all
runoff conveyed through this device. The water is then discharged into a proposed subsurface
infiltration system consisting of 8 chambers (SC-740 StormTech Chambers). The total water
quality volume required for this drainage area will be infiltrated into the soil. The infiltration rate
used for the design is a conservative rate of 3 in/hr, which has been determined by using a safety
of factor of 2 from the rate provided by the USDA web soil survey. An outlet control structure
with a 6” orifice at elevation 77.75 and 6” orifice at elevation 79.50 slowly releases the detained
runoff into an outlet pipe. This outlet pipe will convey the released stormwater runoff into the

existing underground piping system at DP-1.

The Curve Number (CN) and Time of Concentration (Tc) for this drainage area are 81 and 8.70

minutes, respectively.

Refer to Drawing DA-2 in Appendix H.
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The peak rates of runoff to the design point of each of the analyzed drainage areas for each storm
are shown on the table below
Table 3
Summary of Proposed Peak Rates of Runoff in Proposed Conditions
(Cubic Feet per Second)

Storm Recurrence DP-1
Interval

1 year 0.24

10 year 0.86

100 year 2.32

The reductions in peak rates of runoff from proposed to existing conditions are shown on the table

below:

Table 4
Percent Reductions in Peak Rates of Runoff (Existing vs. Proposed Conditions)
(Cubic Feet per Second)

Design Storm Existing Proposed Percent Reduction
Point Recurrence Peak Runoff Rate Peak Runoff Rate (%)
Frequency (cfs) (cfs)
(Years)
1 1 year 0.31 0.24 22.6
10 year 1.18 0.86 27.1
100 year 2.98 2.32 22.2

As demonstrated in Table 4, the proposed stormwater improvements will result in significant

reductions of peak rates of runoff for all storms at the design point analyzed.

The volumes of runoff to each design point are shown in the following Table, as well as the total

volume of runoff produced by the entire site area:

Table 5
Summary of Runoff Volumes in Proposed Conditions
(Cubic Feet)

Storm Recurrence
Interval DP-1
1 year 923
10 year 3,027
100 Year 9,545
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The Reductions in Runoff Volumes when comparing in existing and proposed conditions are
shown in the Table 6, below:

Table 6
Summary of Runoff Volumes (Existing & Proposed Conditions)
(Cubic Feet)

Design Storm Total Existing Total Proposed Percent Reduction
Point Recurrence VVolume (cf) Volume (cf) (%)
Frequency
(Years)
1 1 year 1,339 923 31.1
10 year 4,522 3,027 33.1
10 year 11,407 9,545 16.3

VI.

As demonstrated in Table 6, the proposed stormwater improvements will result in significant

reductions of runoff volumes for all storms at the design point analyzed.

SOIL EROSION & SEDIMENT CONTROL
A potential impact of the proposed development on any soils or slopes will be that of erosion and

transport of sediment during construction. An Erosion and Sediment Control Management
Program will be established for the proposed development, beginning at the start of construction
and continuing throughout its course, as outlined in the "New York State Standards and
Specifications for Erosion and Sediment Control," dated August 2005. A continuing maintenance
program will be implemented for the control of sediment transport and erosion control after

construction and throughout the useful life of the project.

The Operator shall have a qualified professional conduct an assessment of the site prior to the
commencement of construction and certify that the appropriate erosion and sediment controls, as
shown on the Sediment & Erosion Control Plans, have been adequately installed to ensure overall
preparedness of the site for the commencement of construction. In addition, the Operator shall
have a qualified professional conduct one site inspection at least every seven calendar days and at
least two site inspections every seven calendar days when greater than five acres of soil is

disturbed at any one time.
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Prior to the commencement of construction activity, the owner or operator must identify the
contractor(s) and subcontractor(s) that will be responsible for installing, constructing, repairing,
replacing, inspecting and maintaining the erosion and sediment control practices included in the
SWPPP; and the contractor(s) and subcontractor(s) that will be responsible for constructing the
post-construction stormwater management practices included in the SWPPP. The owner or
operator shall have each of the contractors and subcontractors identify at least one person from
their company that will be responsible for implementation of the SWPPP. This person shall be
known as the trained contractor. The owner or operator shall ensure that at least one trained
contractor is on site on a daily basis when soil disturbance activities are being performed.

The owner or operator shall have each of the contractors and subcontractors identified above sign

a copy of the certification statement provided.

Soil Description

As provided by the United States Department of Agriculture, Soil Conservation Service "Web Soil

Survey," soil classifications which exist on the subject site are described below.

Soils are placed into four hydrologic groups: A, B, C, and D. In the definitions of the classes,
infiltration rate is the rate at which water enters the soil at the surface and is controlled by the
surface conditions. Transmission rate is the rate at which water moves in the soil and is controlled

by soil properties. Definitions of the classes are as follows:

A. (Low runoff potential). The soils have a high infiltration rate even when thoroughly wetted.
They chiefly consist of deep, well drained to excessively drained sands or gravels. They have

a high rate of water transmission.
B. The soils have a moderate infiltration rate when thoroughly wetted. They chiefly are

moderately deep to deep, moderately well drained to well drained soils that have moderately

fine to moderately coarse textures. They have a moderate rate of water transmission.
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C. The soils have a slow infiltration rate when thoroughly wetted. They chiefly have a layer that
impedes downward movement of water or have moderately fine to fine texture. They have a

slow rate of water transmission.

D. (High runoff potential). The soils have a very slow infiltration rate when thoroughly wetted.
They chiefly consist of clay soils that have a high swelling potential, soils that have a
permanent high water table, soils that have a claypan or clay layer at or near the surface, and
shallow soils over nearly impervious material. They have a very slow rate of water

transmission.

A soil’s tendency to erode is also described in the USDA web soil survey. The ratings in this
interpretation indicate the hazard of soil loss from unsurfaced areas. The ratings are based on soil
erosion factor K, slope, and content of rock fragments. The hazard is described as "slight,”
"moderate,” or "SEVERE." A rating of "slight" indicates that little or no erosion is likely;
"moderate" indicates that some erosion is likely, that the temporarily unsurfaced / unstabilized
during construction may require occasional maintenance, and that simple erosion-control
measures are needed; and "SEVERE" indicates that significant erosion is expected, that the roads

or trails require frequent maintenance, and that erosion-control measures are needed.

Per the Soil Survey, the following soils listed below are present at the site. Following this list is a

detailed description of each soil type found on the property:

SYM. HYDRO. SOIL GROUP DESCRIPTION
uvC B Urban Land-Riverhead, 8-15% slopes

This soil consists of loam, sandy loam, and loamy sand. It is composed of 50% urban land, 25%
riverhead and similar soils, and 25% minor components. Depth to the top of a seasonal high water

table is greater than 80 inches. The available water capacity is 5.95 inches/hour.

Hydrologic group: B
Erosion Hazard Rating: NOT RATED
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On-Site Pollution Prevention

There are temporary pollution prevention measures used to control litter and construction debris on
site, such as:

e Silt Fence

e Silt Sack

e Excavated Drop Inlet Protection

e Curb Drop Inlet Protection

There will be inlet protection provided for all storm drains and inlets with the use of curb gutter
inlet protection structures and stone & block drop inlet protection, which keep silt, sediment and

construction litter and debris out of the on-site stormwater drainage system.

Temporary Control Measures

Temporary control measures and facilities will include silt fences, interceptor swales, stabilized
construction entrances, temporary seeding, mulching and sediment traps with temporary riser and

anti-vortex devices.

Throughout the construction of the proposed redevelopment temporary control facilities will be
implemented to control on-site erosion and sediment transfer. Interceptor swales, if required, will
be used to direct stormwater runoff to temporary sediment traps for settlement. The sediment traps
will be constructed as part of this project will serve as temporary sediment basins to remove
sediment and pollutants from the stormwater runoff produced during construction.

Descriptions of the temporary sediment & erosion controls that will be used during the
development of the site including silt fence, stabilized construction entrance, seeding, mulching

and inlet protection are as follows:

1. Silt Fence is constructed using a geotextile fabric. The fence will be either 18 inches or 30
inches high. The height of the fence can be increased in the event of placing these devices on
uncompacted fills or extremely loose undisturbed soils. The fences will not be placed in areas
which receive concentrated flows such as ditches, swales and channels nor will the filter fabric
material be placed across the entrance to pipes, culverts, spillway structures, sediment traps or

basins.
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Stabilized Construction Entrance consists of AASHTO No. 1 rock. The rock entrance will be

a minimum of 50 feet in length by 20 feet in width by 8 inches in depth.

Seeding will be used to create a vegetative surface to stabilize disturbed earth until at least
70% of the disturbed area has a perennial vegetative cover. This amount is required to
adequately function as a sediment and erosion control facility. Grass lining will also be used

to line temporary channels and the surrounding disturbed areas.

Mulching is used as an anchor for seeding and disturbed areas to reduce soil loss due to storm
events. These areas will be mulched with straw at a rate of 3 tons per acre such that the mulch
forms a continuous blanket. Mulch must be placed after seeding or within 48 hours after

seeding is completed.

Inlet Protection will be provided for all stormwater basins and inlets with the use of curb &

gutter inlet protection and stone & block inlet protection structures, which will keep silt,
sediment and construction debris out of the storm system. EXisting structures within existing

paved areas will be protected using “Silt Sacks” inside the structures.

The contractor shall be responsible for maintaining the temporary sediment and erosion control

measures throughout construction. This maintenance will include, but not be limited to, the

following tasks:

1. For dust control purposes, moisten all exposed graded areas with water at least twice a day in

those areas where soil is exposed and cannot be planted with a temporary cover due to

construction operations or the season (December through March).
Inspection of erosion and sediment control measures shall be performed at the end of each

construction day and immediately following each rainfall event. All required repairs shall be

immediately executed by the contractor.
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3. Sediment deposits shall be removed when they reach approximately 5 the height of the silt
fence. All such sediment shall be properly disposed of in fill areas on the site, as directed by
the Owner’s Field Representative. Fill shall be protected following disposal with mulch,
temporary and/or permanent vegetation and be completely circumscribed on the downhill side

by silt fence.

4. Rake all exposed areas parallel to the slope during earthwork operations.

5. Following final grading, the disturbed area shall be stabilized with a permanent surface
treatment (i.e. turf grass, pavement or sidewalk). During rough grading, areas which are not to
be disturbed for fourteen or more days shall be stabilized with the temporary seed mixture, as
defined on the plans. Seed all piles of dirt in exposed soil areas that will not receive a

permanent su rface treatment.

Concrete Material and Equipment Management

Concrete washouts shall be used to contain concrete and liquids when the chutes of concrete
mixers and hoppers of concrete pumps are rinsed out after delivery. The washout facilities
consolidate solid for easier disposal and prevent runoff of liquids. The wash water is alkaline and
contains high levels of chromium, which can leach into the ground and contaminate groundwater.
It can also migrate to a storm drain, which can increase the pH of area waters and harm aquatic
life. Solids that are improperly disposed of can clog storm drain pipes and cause flooding.
Installing concrete washout facilities not only prevents pollution but also is a matter of good

housekeeping at your construction site.

Prefabricated concrete washout containers can be delivered to the site to provide maintenance and
disposal of materials. Regular pick-ups of solid and liquid waste materials will be necessary. To
prevent leaks on the job site, ensure that prefabricated washout containers are watertight. A self
installed concrete washout facility can be utilized although they are much less reliable than
prefabricated containers and are prone to leaks. There are many design options for the washout,
but they are preferably built below-grade to prevent breaches and reduce the likelihood of runoff.
Above-grade structures can also be used if they are sized and constructed correctly and are
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diligently maintained. One of the most common problems with self-installed concrete washout
facilities is that they can leak or be breached as a result of constant use, therefore the contractor

shall be sure to use quality materials and inspect the facilities on a daily basis.

Washouts must be sized to handle solids, wash water, and rainfall to prevent overflow. Concrete
Washout Systems, Inc. estimates that 7 gallons of wash water are used to wash one truck chute

and 50 gallons are used to wash out the hopper of a concrete pump truck.

For larger sites, a below-grade washout should be at least 10 feet wide and sized to contain all
liquid and solid waste expected to be generated in between cleanout periods. A minimum of 12-
inches of freeboard must be provided. The pit must be lined with plastic sheeting of at least 10-
mil thickness without holes or tears to prevent leaching of liquids into the ground. Concrete wash
water should never be placed in a pit that is connected to the storm drain system or that drains to

nearby waterways.

An above-grade washout can be constructed at least 10 feet wide by 10 feet long and sized to
contain all liquid and solid waste expected to be generated in between cleanout periods. A
minimum of 4-inches of freeboard must be provided. The washout structures can be constructed
with staked straw bales or sandbags double-or triple lined with plastic sheeting of at least 10-mil
thickness without holes or tears.

Concrete washout facilities shall not be located within 50 feet of storm drains, open ditches, or
water bodies and should be placed in locations that allow for convenient access for concrete
trucks. The contractor shall check all concrete washout facilities daily to determine if they have
been filled to 75 percent capacity, which is when materials need to be removed. Both above-and
below-ground self-installed washouts should be inspected daily to ensure that plastic linings are
intact and sidewalls have not been damaged by construction activities. Prefabricated washout
containers should be inspected daily as well as to ensure the container is not leaking or nearing 75
percent capacity. Inspectors should also note whether the facilities are being used regularly.
Additional signage for washouts may be needed in more convenient locations if concrete truck

operators are not utilizing them.
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The washout structures must be drained or covered prior to predicted rainstorms to prevent
overflows. Hardened solids either whole or broken must be removed and then they may be reused

onsite or hauled away for recycling.

Once materials are removed from the concrete washout, a new structure must be built or
excavated, or if the previous structure is still intact, inspect it for signs of weakening or damage
and make any necessary repairs. Line the structure with new plastic that is free of holes or tears
and replace signage if necessary. It is very important that new plastic be used after every cleaning

because pumps and concrete removal equipment can damage the existing liner.

Construction Site Chemical Control

The purpose of this management measure is to prevent the generation of nonpoint source pollution
from construction sites due to improper handling and usage of nutrients and toxic substances, and

to prevent the movement of toxic substances from the construction site.

Many potential pollutants other than sediment are associated with construction activities. These
pollutants include pesticides; fertilizers used for vegetative stabilization; petrochemicals;
construction chemicals such as concrete products, sealers, and paints; wash water associated with

these products; paper; wood; garbage; and sanitary waste.

Disposal of excess pesticides and pesticide-related wastes should conform to registered label
directions for the disposal and storage of pesticides and pesticide containers set forth in applicable
Federal, State and local regulations that govern their usage, handling, storage, and disposal.

Pesticides should be disposed of through either a licensed waste management firm or a treatment,
storage and disposal (TSD) facility. Containers should be triple-rinsed before disposal, and rinse

waters should be reused as product.

Other practices include setting aside a locked storage area, tightly closing lids, storing in a cool,

dry place, checking containers periodically for leaks or deterioration, maintaining a list of products
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in storage, using plastic sheeting to line the storage areas, and notifying neighboring property

owners prior to spraying.

When storing petroleum products, follow these guidelines:

o Create a shelter around the area with cover and wind protection;

o Line the storage area with a double layer of plastic sheeting or similar material,

. Create an impervious berm around the perimeter with a capacity of 110 percent greater
than that of the largest container;

. Clearly label all products;

. Keep tanks off the ground; and

. Keep lids securely fastened.

Post spill procedure information and have persons trained in spill handling on site or on call at all
times. Materials for cleaning up spills should be kept on site and easily available. Spills should
be cleaned up immediately and the contaminated material properly disposed of. Maintain and

wash equipment and machinery in confined areas specifically designed to control runoff.

Thinners or solvents should not be discharged into sanitary or storm systems when cleaning
machinery. Use alternative methods for cleaning larger equipment parts, such as high-pressure,
high-temperature water washes, or steam cleaning. Equipment-washing detergents can be used,
and wash water may be discharged into sanitary sewers if solids are removed from the solution
first. (This practice should be verified with the local sewer authority.) Small parts can be cleaned

with degreasing solvents, which can then be reused or recycled.

Solid Waste Management and Portable Sanitary Management

The purpose of this management measure is to prevent the potential for solid waste such as
construction debris, trash, etc. from construction sites due to improper handling and storage.
Debris and litter should be removed periodically from the BMP’s and surrounding areas to prevent
clogging of pipes and structures. All construction material shall be stored in designated staging
areas. Roll-off containers shall be placed on site and all empty containers, construction debris and

litter shall be placed in the containers.
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Portable sanitary units may be utilized on-site or bathrooms will be provided within construction
trailers. A sanitation removal company will be hired to pump/remove any sanitary waste. In the
event that portable sanitary units are used and then cleaned after being emptied, the rinse water
may not be disposed of to the storm drain system. It shall be contained for later disposal if it can’t
be disposed of on-site. Remove paper and trash before cleaning the portable sanitary units. The
portable sanitary units shall be located away from the storm drain system if possible. Provide over
head cover for wash areas if possible. Maintain spill response material and equipment on site to

eliminate the potential for contaminants and wash water from entering the storm drain system.

Permanent Control Measures and Facilities for Long Term Protection

Towards the completion of construction, permanent sediment and erosion control measures will be
developed for long term erosion protection. The following permanent control measures and

facilities have been proposed to be implemented for the project:

1. CDS Water Quality Structure will be used to provide pretreatment of the water quality flow

rate for separating sediment, debris, floatables, etc. from the runoff prior to discharge to the
SMP's.

2. Infiltration System (1-2) which is a standard SMP that will be used to treat the runoff volume

generated from a portion of the developed area and provide additional water quality and runoff
volume reduction. The smaller storms will be retained and the higher storms will be released
gradually. Refer to the Proposed Hydrologic Calculations and Runoff Reduction and Water
Quality Volume Sizing Calculations, in Appendices ‘B' and ‘C.

The StormTech SC-740 Recharge Chambers are domed shaped fully opened bottom
corrugated chambers with perforated side walls. Chambers allow stormwater to be stored
within the dome void until it can infiltrate into the ground. They are able to be used for
residential, commercial or industrial applications and provide an easy way to treat and dispose
of stormwater runoff underground. Water is infiltrated into the ground through the chambers

and surrounding crushed stone and will replenish the groundwater as a natural condition.
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3. Catch Basins will be used to remove some of the coarse sand and grit sediment before entering

the drainage system. Each catch basin will be constructed with an 18 inch deep sump.
4. Seeding of at least 70% perennial vegetative cover will be used to produce a permanent

uniform erosion resistant surface. The seeded areas will be mulched with straw at a rate of 2

tons per acre such that the mulch forms a continuous blanket.
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Specifications for Soil Restoration

Prior to the final stabilization of the disturbed areas, soil restoration will be required for all

vegetated areas to recover the original properties and porosity of the soil. Soil Restoration

Requirements are provided on Table 7 below:

Table 7

Soil Restoration Requirements

Type of Soil Disturbance

Soil Restoration Requirement

Comments/Examples

No soil disturbance

Restoration not permitted

Preservation of Natural
Features

Minimal soil disturbance

Restoration not required

Clearing and grubbing

Areas where topsoil is stripped | HSG A&B HSG C&D Protect area from any
only — no change in grade anply 6 inches | Aerate* and ongoing construction
: . activities
of topsoil apply 6 inches
of topsoil

Avreas of cut or fill HSG A&B HSG C&D Clearing and grubbing

Aerate and Apply full Soil

apply 6 inches | Restoration**

of topsoil

Heavy traffic areas on site
(especially) in a zone 5-25 feet
around buildings but not
within a 5 foot perimeter
around foundation walls)

Apply full Soil Restoration
(decompaction and compost
enhancement)

Areas where Runoff Reduction
and/or Infiltration practices are
applied

Restoration not required, but
may be applied to enhance the
reduction specified for
appropriate practices.

Keep construction equipment
from crossing these areas.

To protect newly installed
practice from any ongoing
construction activities
construct a single phase
operation fence area.

Redevelopment projects

Soil Restoration is required on
redevelopment projects in areas
where existing impervious area
will be converted to pervious
area.

* Aeration includes the use of machines such as tractor-drawn implements with coulters making a narrow

slit in the soil, a roller with many spikes making indentations in the soil, or prongs which function like a

mini-subsoiler.

** Per "Deep Ripping and De-compaction, DEC 2008."
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During periods of relatively low to moderate subsoil moisture, the disturbed subsoils are returned

to rough grade and the following full soil restoration steps applied:

1. Apply 3 inches of compost over subsoil.

2. Till compost into subsoil to a depth of at least 12 inches using a cat-mounted ripper,

tractor-mounted disc, or tiller, mixing, and circulating air and compost into subsoils.

3. Rock-pick until uplifted stone/rock materials of four inches and larger size are cleaned off
the site.

Specifications for Final Stabilization of Graded Areas

Final stabilization of graded areas consists of the placement of topsoil and installation of
landscaping (unless the area is to be paved, or a building is to be constructed in the location).
Topsoil is to be spread as soon as grading operations are completed. Topsoil is to be placed to a
minimum depth of six inches on all embankments, planting areas and seeding/sod areas. The
subgrade is to be scarified to a depth of two inches to provide a bond of the topsoil with the
subsoil. Topsoil is to be raked to an even surface and cleared of all debris, roots, stones and other

unsatisfactory material.

Planting operations shall be conducted under favorable weather conditions as follows:

. Permanent Lawns - April 15 (provided soil is frost-free and not excessively moist) to May
15; August 15 to October 15.
. Temporary Lawn Seeding - if outside of the time periods noted above, the areas shall be

seeded immediately on completion of topsoil operations with annual ryegrass (Italian rye) at a rate
of six pounds per 1,000 square feet. Temporary lawn installation is permitted provided the soil is
frost-free and not excessively moist. The permanent lawn is to be installed the next planting

season.
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On slopes with a grade of 3 horizontal to 1 vertical or greater, and in swales, a geotextile netting or
mat shall be installed for stabilization purposes as shown on the Plans. Seeded areas are to be
mulched with straw or hay at an application rate of 70-90 pounds per 1,000 s.f. Straw or hay
mulch must be spread uniformly and anchored immediately after spreading to prevent wind
blowing. Mulches must be inspected periodically and in particular after rainstorms to check for
erosion. If erosion is observed, additional mulch must be applied. Netting shall be inspected after

rainstorms for dislocation or failure; any damage shall be repaired immediately.

All denuded surfaces which will be exposed for a period of over two months or more shall be
temporarily hydroseeded with (a) perennial ryegrass at a rate of 40 Ibs per acre (1.0 Ib per 1000
square feet ); (b) Certified "Aroostook™ winter rye (cereal rye) @ 100 Ib per acre (2.5 1b/1000 s.f.)
to be used in the months of October and November.

Permanent turfgrass cover is to consist of a seed mixture as follows:

@) Sunny sites

Kentucky Bluegrass 2.0-2.6 pounds/1000 square feet
Perennial Ryegrass 0.6-0.7 pounds/1000 square feet
Fine Fescue 0.4-0.6 pounds/1000 square feet

(b) Shady sites

Kentucky Bluegrass 0.8-1.0 pounds/1000 square feet
Perennial Ryegrass 0.6-0.7 pounds/1000 square feet
Fine Fescue 2.6-3.3 pounds/1000 square feet

All plant materials shall comply with the standards of the American Association Of Nurserymen

with respect to height and caliper as described in its publication American Standard for Nursery

Stock, latest edition.
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VII.

CONSTRUCTION PHASE AND POST-CONSTRUCTION MAINTENANCE

During the construction phase and following construction of the project, a number of maintenance

measures will be taken with respect to the site maintenance. Measures to be taken included the

following:

1. During Construction
A comprehensive sediment and erosion control plan will be in place during the construction

period. Maintenance measures for sediment and erosion controls will include:

A qualified professional acceptable to the municipality will be hired by the owner or operator to
monitor the installation and maintenance of the sediment and erosion control plans. The qualified
professional shall report directly to the Engineering Consultant and shall be responsible for

ensuring compliance with the design of the sediment and erosion control plans.

The qualified professional so hired will inspect all sediment and erosion control measures at least
every seven calendar days. In the event that there has been a variance with the design of the
sediment and erosion control measures so that the ability of the measures to adequately perform
the intended function is lessened or compromised and/or the facilities are not adequately
maintained, the qualified professional shall be required to report such variance to the Engineering
Consultant within 48 hours and shall be empowered to order immediate repairs to the sediment

and erosion control measures.

The qualified professional will also be responsible for observing the adequacy of the vegetation
growth (trees, shrubs, groundcovers and turfgrasses) in newly graded areas and for ordering
additional plantings in the event that the established plant materials do not adequately protect the

ground surface from erosion.

2. Following Construction
Site maintenance activities on the property will include:

. Grounds maintenance, including mowing of lawns;
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. Planting of trees, shrubs and groundcovers; pruning of trees and shrubs;
e  Application of fertilizer and herbicides;

° Maintenance of stormwater management area;

Grounds maintenance on the site will be performed by landscaping contractor.

Fertilizer is typically applied twice in the year - once in the spring and once in the fall. The
application of fertilizer is usually necessary to maintain healthy lawn growth due to competition
for nutrients with trees and shrubs and since the clippings are often removed. It is not
recommended that fertilizer be applied during the summer. It is at this time that lawns are

typically dormant.

Fertilizers come in three basic types: (1) Organic; (2) Soluble synthetic and (3) Slow release.

Organic fertilizers are derived from plant or animal waste. Since they are heavier and bulkier than
other fertilizers, it is necessary to apply a much greater amount at one time. Soluble synthetic
fertilizers are predictable with determining the exact impact on a lawn. However more
applications are necessary since their effect is often short term. Slow release fertilizers have a
high percentage of nitrogen so quantities that need be handled at one time are smaller. Slow

release fertilizers will be utilized by the project.

A complete fertilizer contains all three of the primary nutrients - nitrogen (N), phosphorus (P) and
potassium in the form of potash (K). Typically, a 3-1-2 ratio of nutrients (N-P-K) is used for lawn

applications.

Fertilizer shall be applied by the landscape contractor in accordance with the manufacturer’s
instructions. The application of fertilizer does require some skill on the part of the operator.
Should there be a spill of fertilizer, the landscape contractor shall be required to scrape or vacuum
it up. The area will then be watered in accordance with the manufacturer’s instructions to ensure

that the fertilizer becomes soluble and available to plants and does not run off.
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VIII.

Owner will be responsible for the long-term operation and maintenance of the permanent
stormwater management practices. The permanent stormwater management practices shall be

maintained in accordance with the  Maintenance Inspection Checklists provided in Appendix G.

CONCLUSION

This Stormwater Pollution Prevention Plan has been prepared to describe the project’s pre and

post-development stormwater management improvements and its sediment and erosion control
improvements to be utilized during construction. The proposed permanent improvements and the
interim improvements to be utilized during construction have been designed in accordance with

the requirements of the:

e  Chapter 250 "Stormwater Management, Erosion and Water Pollution Control” of the
Hastings-on-Hudson Zoning Code.

o New York State Stormwater Management Design Manual.

The project employs a variety of practices to enhance stormwater quality and reduce peak rates of
runoff associated with the proposed improvements. These measures include porous pavers, dry
wells, and subsurface stormwater management/infiltration chambers. These improvements will
also mitigate runoff volumes from the proposed improvements as runoff volumes will be slightly

reduced or maintained in all the analyzed storms.
Based on the foregoing, it is our professional opinion that the proposed improvements will provide

water quantity and quality enhancements which exceed the above mentioned requirements and are

not anticipated to have any adverse impacts to the site or any surrounding areas.
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EXISTING HYDROLOGIC CALCULATIONS
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Subsection: Master Network Summary

Catchments Summary

Label

Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ft3)
Pre-Development-1
EDA-1 vr 1 1,339.000 12.150 0.3073
EDA-1 ﬂm-o@m_onamsvs 10 4,522.000 12.150 1.1799
EDA-1 Pre-Development- 100 11,407.000 12.150 2.9779
100 yr
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ft3)
DP-1 ﬂm-_umé_onamz; 1 1,339.000 12.150 0.3073
DP-1 ﬂm-omé_onamz-s 10 4,522.000 12.150 1.1799
DP-1 wmw_,u\wé_%amz- 100 11,407.000 12.150 2.9779
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time-Depth Curve: 1 YR

Label

Start Time
Increment
End Time
Return Event

1YR

0.000 hours
0.100 hours
24.000 hours
1 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Return Event: 1 years

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
0.500 0.0 0.0 0.0 0.0 0.0
1.000 0.0 0.0 0.0 0.0 0.0
1.500 0.0 0.0 0.0 0.1 0.1
2.000 0.1 0.1 0.1 0.1 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.000 0.1 0.1 0.1 0.1 0.1
3.500 0.1 0.1 0.1 0.1 0.1
4.000 0.1 0.1 0.1 0.1 0.1
4.500 0.1 0.1 0.1 0.2 0.2
5.000 0.2 0.2 0.2 0.2 0.2
5.500 0.2 0.2 0.2 0.2 0.2
6.000 0.2 0.2 0.2 0.2 0.2
6.500 0.2 0.2 0.2 0.2 0.2
7.000 0.3 0.3 0.3 0.3 0.3
7.500 0.3 0.3 0.3 0.3 0.3
8.000 0.3 0.3 0.3 0.3 0.4
8.500 0.4 0.4 0.4 0.4 0.4
9.000 0.4 0.4 0.4 0.4 0.5
9.500 0.5 0.5 0.5 0.5 0.5
10.000 0.5 0.5 0.6 0.6 0.6
10.500 0.6 0.6 0.6 0.7 0.7
11.000 0.7 0.7 0.8 0.8 0.8
11.500 0.8 0.9 1.0 1.1 1.2
12.000 1.4 1.6 1.8 1.9 1.9
12.500 2.0 2.0 2.0 2.1 2.1
13.000 2.1 2.1 2.2 2.2 2.2
13.500 2.2 2.2 2.2 2.3 2.3
14.000 2.3 2.3 2.3 2.3 2.3
14.500 2.4 2.4 2.4 2.4 2.4
15.000 2.4 2.4 2.4 2.4 2.4
15.500 2.5 2.5 2.5 2.5 2.5
16.000 2.5 2.5 2.5 2.5 2.5
16.500 2.5 2.5 2.5 2.6 2.6
17.000 2.6 2.6 2.6 2.6 2.6
17.500 2.6 2.6 2.6 2.6 2.6

13180--pondpack.ppc
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27 Siemon Company Drive Suite 200 W

Center
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time
(hours)

18.000
18.500
19.000
19.500
20.000
20.500
21.000
21.500
22.000
22.500
23.000
23.500
24.000

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.100 hours

Depth
(in)

2.6
2.6
2.7
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
2.8
2.8

Depth
(in)
2.6
2.6
2.7
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
2.8
(N/A)

Depth
(in)
2.6
2.6
2.7
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
2.8
(N/A)

Depth

(in)

2.6
2.7
2.7
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
2.8

(N/A)

Return Event: 1 years

Depth

(in)

2.6
2.7
2.7
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
2.8

(N/A)
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time-Depth Curve: 10 YR

Label

Start Time
Increment
End Time
Return Event

10 YR

0.000 hours
0.100 hours
24.000 hours
10 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Return Event: 10 years

Storm Event: 10 YR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)

0.000 0.0 0.0 0.0 0.0 0.0
0.500 0.0 0.0 0.0 0.0 0.0
1.000 0.1 0.1 0.1 0.1 0.1
1.500 0.1 0.1 0.1 0.1 0.1
2.000 0.1 0.1 0.1 0.1 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.000 0.2 0.2 0.2 0.2 0.2
3.500 0.2 0.2 0.2 0.2 0.2
4.000 0.2 0.2 0.2 0.2 0.2
4.500 0.3 0.3 0.3 0.3 0.3
5.000 0.3 0.3 0.3 0.3 0.3
5.500 0.3 0.3 0.3 0.3 0.4
6.000 0.4 0.4 0.4 0.4 0.4
6.500 0.4 0.4 0.4 0.4 0.4
7.000 0.5 0.5 0.5 0.5 0.5
7.500 0.5 0.5 0.5 0.6 0.6
8.000 0.6 0.6 0.6 0.6 0.6
8.500 0.6 0.7 0.7 0.7 0.7
9.000 0.7 0.8 0.8 0.8 0.8
9.500 0.8 0.9 0.9 0.9 0.9
10.000 1.0 1.0 1.0 1.0 1.1
10.500 1.1 1.1 1.2 1.2 1.2
11.000 1.3 1.3 1.3 1.4 1.4
11.500 1.5 1.6 1.7 1.9 2.1
12.000 2.5 3.0 3.2 3.3 3.5
12.500 3.6 3.6 3.7 3.7 3.8
13.000 3.8 3.8 3.9 3.9 3.9
13.500 4.0 4.0 4.0 4.1 4.1
14.000 4.1 4.1 4.2 4.2 4.2
14.500 4.2 4.2 4.3 4.3 4.3
15.000 4.3 4.3 4.4 4.4 4.4
15.500 4.4 4.4 4.4 4.5 4.5
16.000 4.5 4.5 4.5 4.5 4.5
16.500 4.5 4.6 4.6 4.6 4.6
17.000 4.6 4.6 4.6 4.6 4.6
17.500 4.7 4.7 4.7 4.7 4.7

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

13180--pondpack.ppc Center [08.11.01.51]

8/12/2015 27 Siemon Company Drive Suite 200 W Page 5 of 29

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time
(hours)

18.000
18.500
19.000
19.500
20.000
20.500
21.000
21.500
22.000
22.500
23.000
23.500
24.000

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.100 hours

Depth
(in)

4.7
4.7
4.8
4.8
4.8
4.9
4.9
4.9
5.0
5.0
5.0
5.0
5.1

Depth
(in)
4.7
4.7
4.8
4.8
4.8
4.9
4.9
4.9
5.0
5.0
5.0
5.0
(N/A)

Depth
(in)
4.7
4.8
4.8
4.8
4.9
4.9
4.9
4.9
5.0
5.0
5.0
5.0
(N/A)

Depth

(in)

4.7
4.8
4.8
4.8
4.9
4.9
4.9
5.0
5.0
5.0
5.0
5.1

(N/A)

Return Event: 10 years

Depth

(in)

4.7
4.8
4.8
4.8
4.9
4.9
4.9
5.0
5.0
5.0
5.0
5.1

(N/A)

Storm Event: 10 YR

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time-Depth Curve: 100 YR

Label

Start Time
Increment
End Time
Return Event

100 YR

0.000 hours
0.100 hours
24.000 hours
100 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Return Event: 100 years
Storm Event: 100 YR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
0.500 0.0 0.1 0.1 0.1 0.1
1.000 0.1 0.1 0.1 0.1 0.1
1.500 0.1 0.1 0.2 0.2 0.2
2.000 0.2 0.2 0.2 0.2 0.2
2.500 0.2 0.2 0.2 0.3 0.3
3.000 0.3 0.3 0.3 0.3 0.3
3.500 0.3 0.3 0.3 0.4 0.4
4.000 0.4 0.4 0.4 0.4 0.4
4.500 0.4 0.5 0.5 0.5 0.5
5.000 0.5 0.5 0.5 0.5 0.6
5.500 0.6 0.6 0.6 0.6 0.6
6.000 0.6 0.7 0.7 0.7 0.7
6.500 0.7 0.7 0.8 0.8 0.8
7.000 0.8 0.8 0.8 0.9 0.9
7.500 0.9 0.9 0.9 1.0 1.0
8.000 1.0 1.0 1.1 1.1 1.1
8.500 1.1 1.2 1.2 1.2 1.3
9.000 1.3 1.3 1.4 1.4 1.4
9.500 1.5 1.5 1.6 1.6 1.6
10.000 1.7 1.7 1.8 1.8 1.9
10.500 1.9 2.0 2.0 2.1 2.2
11.000 2.2 2.3 2.4 2.5 2.6
11.500 2.7 2.8 3.0 3.3 3.7
12.000 4.4 5.2 5.6 5.9 6.1
12.500 6.2 6.3 6.4 6.5 6.6
13.000 6.7 6.7 6.8 6.9 6.9
13.500 7.0 7.0 7.1 7.1 7.2
14.000 7.2 7.3 7.3 7.3 7.4
14.500 7.4 7.5 7.5 7.5 7.6
15.000 7.6 7.6 7.7 7.7 7.7
15.500 7.8 7.8 7.8 7.8 7.9
16.000 7.9 7.9 7.9 8.0 8.0
16.500 8.0 8.0 8.0 8.1 8.1
17.000 8.1 8.1 8.1 8.1 8.2
17.500 8.2 8.2 8.2 8.2 8.2

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time
(hours)

18.000
18.500
19.000
19.500
20.000
20.500
21.000
21.500
22.000
22.500
23.000
23.500
24.000

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.100 hours

Depth
(in)

8.3
8.3
8.4
8.5
8.5
8.6
8.6
8.7
8.7
8.8
8.8
8.9
8.9

Depth
(in)
8.3
8.3
8.4
8.5
8.5
8.6
8.6
8.7
8.7
8.8
8.8
8.9
(N/A)

Depth
(in)
8.3
8.4
8.4
8.5
8.5
8.6
8.6
8.7
8.7
8.8
8.8
8.9
(N/A)

Depth

(in)

8.3
8.4
8.4
8.5
8.6
8.6
8.7
8.7
8.8
8.8
8.8
8.9

(N/A)

Return Event: 100 years
Storm Event: 100 YR

Depth

(in)

8.3
8.4
8.4
8.5
8.6
8.6
8.7
8.7
8.8
8.8
8.9
8.9

(N/A)

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Time of Concentration Calculations

Label: EDA-1

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length 28.00 ft
Manning's n (N/A)
Slope 0.056 ft/ft
2 Year 24 Hour Depth 3.4in
Average Velocity 1.66 ft/s
Segment ._.::m of 0.005 hours
Concentration

Segment #2: TR-55 Sheet Flow
Hydraulic Length 122.00 ft
Manning's n (N/A)
Slope 0.098 ft/ft
2 Year 24 Hour Depth 3.4in
Average Velocity 0.24 ft/s
Segment Time of 0.143 hours

Concentration

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

6.70 ft
True
0.043 ft/ft
4.19 ft/s

0.000 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length 136.00 ft
Is Paved? False
Slope 0.043 ft/ft
Average Velocity 3.33 ft/s
Segment ._.::m of 0.011 hours
Concentration

Time of Concentration (Composite)
Time of Concentration 0.159 hours

(Composite)

13180--pondpack.ppc
8/12/2015

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1 YR

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Time of Concentration Calculations
Label: EDA-1

==== SCS Channel Flow

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

V= Velocity, ft/sec
Sf= Slope, ft/ft

Bentley Systems, Inc. Haestad Methods Solution

Where: ) )
Tc= Time of concentration, hours
Lf= Flow length, feet
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1 YR

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Runoff CN-Area
Label: EDA-1

Runoff Curve Number Data

Return Event: 1 years
Storm Event: 1 YR

Soil/Surface Description CN Area C uc Adjusted CN
(ft2) (%) (%)

Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 | 17,019.000 0.0 0.0 61.000
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil 98.000 6,412.000 0.0 0.0 98.000
B
Woods - fair - Soil B 60.000 2,695.000 0.0 0.0 60.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) | 26,126.000 (N/A) (N/A) 69.978

13180--pondpack.ppc
8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

At
Ai
Ap
CNi
CNp
fLoss
gKs
Md
Psi
hK
fo
fc
Ia

dt

UDdt
D(t)

Ks
Lag

Pa(t)
Pi(t)

qp

Qu(t)
Q(t)
Rai(t)
Rap(t)
Rii(t)
Rip(t)
R(t)
Rtm
Si

Sp

Tc
Tb
Tp
Tr

13180--pondpack.ppc
8/12/2015

Total area (acres): At = Ai+Ap

Impervious area (acres)

Pervious area (acres)

Runoff curve number for impervious area
Runoff curve number for pervious area

f loss constant infiltration (depth/time)
Saturated Hydraulic Conductivity (depth/time)
Volumetric Moisture Deficit

Capillary Suction (length)

Horton Infiltration Decay Rate (time~-1)

Initial Infiltration Rate (depth/time)
Ultimate(capacity)Infiltration Rate (depth/time)
Initial Abstraction (length)

Computational increment (duration of unit excess rainfall)

Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)

User specified override computational main time increment
(only used if UDdt is => .1333Tc)

Point on distribution curve (fraction of P) for time step t

2 /(14 (Tr/Tp)): default K = 0.75: (for Tr/Tp = 1.67)
Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *
(1ft/12in) * ((5280ft)**2/sq.mi)) * K

Default Ks = 645.333 * 0.75 = 484

Lag time from center of excess runoff (dt) to Tp: Lag = 0.6Tc
Total precipitation depth, inches

Accumulated rainfall at time step t

Incremental rainfall at time step t

Peak discharge (cfs) for lin. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /
Tp (where Q = lin. runoff, A=sqg.mi.)

Unit hydrograph ordinate (cfs) at time step t

Final hydrograph ordinate (cfs) at time step t

Accumulated runoff (inches) at time step t for impervious area
Accumulated runoff (inches) at time step t for pervious area
Incremental runoff (inches) at time step t for impervious area
Incremental runoff (inches) at time step t for pervious area
Incremental weighted total runoff (inches)

Time increment for rainfall table

S for impervious area: Si = (1000/CNi) - 10

S for pervious area:  Sp = (1000/CNp) - 10

Time step (row) number

Time of concentration

Time (hrs) of entire unit hydrograph: Tb = Tp + Tr

Time (hrs) to peak of a unit hydrograph: Tp = (dt/2) + Lag
Time (hrs) of receding limb of unit hydrograph: Tr = ratio of Tp

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Center [08.11.01.51]

27 Siemon Company Drive Suite 200 W Page 12 of 29
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes

Precipitation
Column (1)
Column (2)
Column (3)
Column (4)

Time for time step t

D(t) = Point on distribution curve for time step t
Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)
Pa(t) = D(t) x P: Col.(2) x P

Pervious Area Runoff (using SCS Runoff CN Method)

Column (5)

Column (6)

Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is > 0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)
Rip(t) = Incremental pervious runoff for time step t
Rip(t) = Rap(t) - Rap(t-1)

Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Impervious Area Runoff

Column (7 & 8)...

Did not specify to use impervious areas.

Incremental Weighted Runoff

Column (9)

R(t) = (Ap/At) x Rip(t) + (Ai/At) x Rii(t)
R(t) = (Ap/At) x Col.(6) + (Ai/At) x Col.(8)

SCS Unit Hydrograph Method

Column (10)

13180--pondpack.ppc
8/12/2015

Q(t) is computed with the SCS unit hydrograph method
using R(t) and Qu(t).

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Unit Hydrograph Summary Return Event: 1 years

Label: EDA-1 Storm Event: 1 YR
Storm Event 1YR
Return Event 1 years
Duration 24.000 hours
Depth 2.8 in
Time of n.o:nm:ﬁa.n_o: 0.159 hours
(Composite)

Area (User Defined) 26,126.000 ft2
Computational Time 0.021 hours
Increment

Time to Peak (Computed) 12.150 hours
Flow (Peak, Computed) 0.3075 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.150 hours

3
Output) 0.3073 ft3/s
Drainage Area
SCS CN (Composite) 70.000
Area (User Defined) 26,126.000 ft2
Maximum Retention .
. 4.3 in
(Pervious)
Maximum Retention 0.9 in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 0.6 in
(Pervious)
Runoff Volume (Pervious) 1,342.420 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 1,339.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.159 hours

Computational Time 0.021 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 4.2655 ft3/s

Unit peak time, Tp 0.106 hours

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 14 of 29

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: EDA-1 Storm Event: 1 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.425 hours

Total unit time, Tb 0.531 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 15 of 29

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 1 years

Label: EDA-1

Storm Event 1YR

Return Event 1 years

Duration 24.000 hours

Depth 2.8 in

Time of n.o:nm:qm.n_o: 0.159 hours

(Composite)

Area (User Defined) 26,126.000 ft2

HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

11.600 0.0002 0.0015 0.0050 0.0110 0.0205
11.850 0.0332 0.0503 0.0798 0.1368 0.2065
12.100 0.2698 0.3073 0.2892 0.2537 0.2259
12.350 0.2049 0.1833 0.1620 0.1385 0.1168
12.600 0.0984 0.0850 0.0769 0.0720 0.0684
12.850 0.0654 0.0625 0.0599 0.0571 0.0546
13.100 0.0525 0.0508 0.0497 0.0489 0.0482
13.350 0.0475 0.0469 0.0462 0.0456 0.0449
13.600 0.0443 0.0436 0.0429 0.0422 0.0415
13.850 0.0408 0.0400 0.0393 0.0385 0.0378
14.100 0.0372 0.0366 0.0362 0.0358 0.0355
14.350 0.0351 0.0348 0.0345 0.0341 0.0337
14.600 0.0334 0.0331 0.0327 0.0323 0.0320
14.850 0.0316 0.0312 0.0308 0.0305 0.0301
15.100 0.0297 0.0293 0.0289 0.0285 0.0281
15.350 0.0277 0.0273 0.0269 0.0265 0.0261
15.600 0.0257 0.0253 0.0248 0.0244 0.0240
15.850 0.0236 0.0231 0.0227 0.0223 0.0219
16.100 0.0215 0.0212 0.0210 0.0207 0.0206
16.350 0.0204 0.0202 0.0200 0.0198 0.0197
16.600 0.0195 0.0193 0.0191 0.0189 0.0187
16.850 0.0185 0.0184 0.0182 0.0180 0.0178
17.100 0.0176 0.0174 0.0172 0.0170 0.0168
17.350 0.0167 0.0164 0.0162 0.0161 0.0159
17.600 0.0157 0.0155 0.0153 0.0151 0.0149
17.850 0.0147 0.0145 0.0143 0.0141 0.0139
18.100 0.0137 0.0136 0.0135 0.0135 0.0134
18.350 0.0133 0.0133 0.0132 0.0132 0.0131
18.600 0.0131 0.0130 0.0130 0.0129 0.0128
18.850 0.0128 0.0127 0.0127 0.0126 0.0126
19.100 0.0125 0.0124 0.0124 0.0123 0.0123
19.350 0.0122 0.0122 0.0121 0.0121 0.0120
19.600 0.0119 0.0119 0.0118 0.0118 0.0117
19.850 0.0117 0.0116 0.0115 0.0115 0.0114
20.100 0.0114 0.0113 0.0113 0.0112 0.0112

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 1 years
Label: EDA-1 Storm Event: 1 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

20.350 0.0111 0.0111 0.0110 0.0110 0.0110

20.600 0.0109 0.0109 0.0108 0.0108 0.0107

20.850 0.0107 0.0107 0.0106 0.0106 0.0106

21.100 0.0105 0.0104 0.0104 0.0103 0.0103

21.350 0.0103 0.0102 0.0102 0.0101 0.0101

21.600 0.0100 0.0100 0.0099 0.0099 0.0099

21.850 0.0098 0.0098 0.0097 0.0097 0.0096

22.100 0.0096 0.0095 0.0095 0.0094 0.0094

22.350 0.0093 0.0093 0.0093 0.0092 0.0092

22.600 0.0091 0.0091 0.0090 0.0090 0.0089

22.850 0.0089 0.0088 0.0088 0.0088 0.0087

23.100 0.0086 0.0086 0.0085 0.0085 0.0085

23.350 0.0084 0.0084 0.0084 0.0083 0.0082

23.600 0.0082 0.0081 0.0081 0.0080 0.0080

23.850 0.0079 0.0079 0.0078 0.0078 (N/A)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 17 of 29

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 10 years

Label: EDA-1 Storm Event: 10 YR
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:ﬁa.n_o: 0.159 hours
(Composite)

Area (User Defined) 26,126.000 ft2
Computational Time 0.021 hours
Increment

Time to Peak (Computed) 12.150 hours
Flow (Peak, Computed) 1.1799 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.150 hours

3
Output) 1.1799 ft3/s
Drainage Area
SCS CN (Composite) 70.000
Area (User Defined) 26,126.000 ft2
Maximum Retention .
. 4.3 in
(Pervious)
Maximum Retention 0.9 in
(Pervious, 20 percent) '
Cumulative Runoff
Cumulative Runoff Depth .
. 2.1in
(Pervious)
Runoff Volume (Pervious) 4,530.502 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 4,522.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.159 hours

Computational Time 0.021 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 4.2655 ft3/s

Unit peak time, Tp 0.106 hours

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 18 of 29

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: EDA-1 Storm Event: 10 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.425 hours

Total unit time, Tb 0.531 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 19 of 29
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 10 years

Label: EDA-1 Storm Event: 10 YR
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:qm.n_o: 0.159 hours
(Composite)
Area (User Defined) 26,126.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
9.750 0.0008 0.0015 0.0022 0.0029 0.0037
10.000 0.0046 0.0054 0.0063 0.0073 0.0083
10.250 0.0093 0.0105 0.0117 0.0129 0.0142
10.500 0.0156 0.0170 0.0184 0.0199 0.0215
10.750 0.0231 0.0248 0.0266 0.0284 0.0302
11.000 0.0321 0.0343 0.0369 0.0399 0.0437
11.250 0.0478 0.0524 0.0572 0.0625 0.0680
11.500 0.0740 0.0831 0.0994 0.1231 0.1592
11.750 0.2024 0.2551 0.3136 0.3825 0.4983
12.000 0.7197 0.9533 1.1208 1.1799 1.0528
12.250 0.8845 0.7598 0.6696 0.5857 0.5085
12.500 0.4287 0.3577 0.2985 0.2560 0.2301
12.750 0.2143 0.2023 0.1927 0.1835 0.1751
13.000 0.1664 0.1587 0.1520 0.1467 0.1431
13.250 0.1404 0.1380 0.1358 0.1336 0.1315
13.500 0.1293 0.1272 0.1250 0.1229 0.1207
13.750 0.1185 0.1162 0.1140 0.1117 0.1095
14.000 0.1072 0.1051 0.1031 0.1015 0.1001
14.250 0.0990 0.0978 0.0967 0.0957 0.0946
14.500 0.0935 0.0924 0.0914 0.0903 0.0892
14.750 0.0881 0.0870 0.0859 0.0848 0.0836
15.000 0.0825 0.0814 0.0803 0.0791 0.0780
15.250 0.0769 0.0757 0.0745 0.0734 0.0723
15.500 0.0711 0.0699 0.0687 0.0676 0.0664
15.750 0.0652 0.0640 0.0629 0.0616 0.0604
16.000 0.0592 0.0582 0.0572 0.0564 0.0556
16.250 0.0550 0.0545 0.0540 0.0535 0.0529
16.500 0.0524 0.0520 0.0514 0.0509 0.0504
16.750 0.0499 0.0493 0.0488 0.0483 0.0478
17.000 0.0473 0.0467 0.0462 0.0458 0.0452
17.250 0.0446 0.0441 0.0436 0.0431 0.0425
17.500 0.0420 0.0415 0.0410 0.0404 0.0399
17.750 0.0394 0.0388 0.0383 0.0378 0.0373
18.000 0.0367 0.0362 0.0357 0.0354 0.0352
18.250 0.0350 0.0348 0.0346 0.0345 0.0344
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 10 years
Label: EDA-1 Storm Event: 10 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

18.500 0.0342 0.0340 0.0339 0.0338 0.0336
18.750 0.0334 0.0333 0.0331 0.0330 0.0328
19.000 0.0326 0.0325 0.0323 0.0322 0.0320
19.250 0.0319 0.0317 0.0315 0.0314 0.0313
19.500 0.0311 0.0309 0.0308 0.0306 0.0305
19.750 0.0303 0.0301 0.0300 0.0298 0.0296
20.000 0.0295 0.0294 0.0292 0.0290 0.0290
20.250 0.0289 0.0287 0.0286 0.0284 0.0283
20.500 0.0282 0.0281 0.0280 0.0279 0.0277
20.750 0.0276 0.0275 0.0274 0.0273 0.0271
21.000 0.0271 0.0270 0.0268 0.0267 0.0265
21.250 0.0264 0.0263 0.0262 0.0261 0.0260
21.500 0.0258 0.0256 0.0256 0.0255 0.0253
21.750 0.0252 0.0251 0.0251 0.0249 0.0248
22.000 0.0246 0.0245 0.0244 0.0243 0.0242
22.250 0.0240 0.0238 0.0237 0.0236 0.0235
22.500 0.0234 0.0233 0.0232 0.0231 0.0230
22.750 0.0228 0.0227 0.0225 0.0224 0.0223
23.000 0.0222 0.0221 0.0219 0.0217 0.0217
23.250 0.0216 0.0214 0.0213 0.0212 0.0211
23.500 0.0210 0.0208 0.0207 0.0206 0.0204
23.750 0.0203 0.0202 0.0201 0.0199 0.0197
24.000 0.0196 (N/A) (N/A) (N/A) (N/A)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Unit Hydrograph Summary Return Event: 100 years

Label: EDA-1 Storm Event: 100 YR
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:ﬁa.n_o: 0.159 hours
(Composite)

Area (User Defined) 26,126.000 ft2
Computational Time 0.021 hours
Increment

Time to Peak (Computed) 12.129 hours
Flow (Peak, Computed) 3.0058 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.150 hours

3
Output) 2.9779 ft3/s
Drainage Area
SCS CN (Composite) 70.000
Area (User Defined) 26,126.000 ft2
Maximum Retention .
. 4.3 in
(Pervious)
Maximum Retention 0.9 in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 52in
(Pervious)
Runoff Volume (Pervious) 11,423.513 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 11,407.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.159 hours

Computational Time 0.021 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 4.2655 ft3/s

Unit peak time, Tp 0.106 hours

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: EDA-1 Storm Event: 100 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.425 hours

Total unit time, Tb 0.531 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 100 years
Storm Event: 100 YR

Label: EDA-1
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:qm.n_o: 0.159 hours
(Composite)
Area (User Defined) 26,126.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
7.450 0.0008 0.0013 0.0018 0.0024 0.0031
7.700 0.0037 0.0044 0.0050 0.0057 0.0064
7.950 0.0071 0.0079 0.0086 0.0094 0.0103
8.200 0.0112 0.0121 0.0131 0.0142 0.0153
8.450 0.0164 0.0176 0.0188 0.0201 0.0214
8.700 0.0227 0.0241 0.0255 0.0270 0.0285
8.950 0.0301 0.0317 0.0333 0.0350 0.0367
9.200 0.0385 0.0402 0.0421 0.0440 0.0459
9.450 0.0479 0.0499 0.0519 0.0540 0.0561
9.700 0.0583 0.0605 0.0628 0.0650 0.0674
9.950 0.0697 0.0721 0.0746 0.0774 0.0804
10.200 0.0838 0.0874 0.0912 0.0950 0.0990
10.450 0.1030 0.1072 0.1114 0.1158 0.1202
10.700 0.1248 0.1294 0.1342 0.1390 0.1439
10.950 0.1489 0.1540 0.1599 0.1677 0.1771
11.200 0.1890 0.2020 0.2164 0.2309 0.2467
11.450 0.2624 0.2795 0.3069 0.3583 0.4326
11.700 0.5439 0.6714 0.8200 0.9765 1.1527
11.950 1.4463 2.0064 2.5617 2.9107 2.9779
12.200 2.6024 2.1479 1.8166 1.5808 1.3686
12.450 1.1781 0.9868 0.8189 0.6805 0.5815
12.700 0.5209 0.4838 0.4557 0.4330 0.4117
12.950 0.3920 0.3719 0.3542 0.3386 0.3265
13.200 0.3180 0.3115 0.3058 0.3006 0.2954
13.450 0.2904 0.2853 0.2803 0.2752 0.2702
13.700 0.2650 0.2601 0.2548 0.2497 0.2445
13.950 0.2394 0.2341 0.2293 0.2248 0.2211
14.200 0.2180 0.2153 0.2126 0.2102 0.2077
14.450 0.2053 0.2027 0.2002 0.1978 0.1954
14.700 0.1928 0.1903 0.1878 0.1854 0.1828
14.950 0.1803 0.1777 0.1753 0.1727 0.1702
15.200 0.1676 0.1651 0.1625 0.1600 0.1574
15.450 0.1550 0.1523 0.1497 0.1471 0.1446
15.700 0.1420 0.1394 0.1368 0.1343 0.1316
15.950 0.1290 0.1264 0.1241 0.1220 0.1202

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years
Label: EDA-1 Storm Event: 100 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

16.200 0.1185 0.1172 0.1161 0.1150 0.1138
16.450 0.1126 0.1115 0.1105 0.1093 0.1081
16.700 0.1070 0.1060 0.1048 0.1036 0.1025
16.950 0.1015 0.1002 0.0991 0.0980 0.0970
17.200 0.0957 0.0945 0.0934 0.0924 0.0912
17.450 0.0900 0.0889 0.0878 0.0866 0.0854
17.700 0.0843 0.0833 0.0820 0.0808 0.0797
17.950 0.0787 0.0774 0.0763 0.0753 0.0746
18.200 0.0742 0.0738 0.0734 0.0730 0.0727
18.450 0.0724 0.0720 0.0717 0.0714 0.0711
18.700 0.0707 0.0703 0.0700 0.0697 0.0693
18.950 0.0690 0.0686 0.0683 0.0680 0.0676
19.200 0.0673 0.0670 0.0666 0.0662 0.0659
19.450 0.0656 0.0652 0.0649 0.0646 0.0643
19.700 0.0639 0.0635 0.0632 0.0629 0.0625
19.950 0.0621 0.0618 0.0615 0.0611 0.0608
20.200 0.0607 0.0605 0.0602 0.0598 0.0595
20.450 0.0593 0.0590 0.0588 0.0586 0.0583
20.700 0.0579 0.0576 0.0575 0.0573 0.0570
20.950 0.0567 0.0565 0.0564 0.0561 0.0557
21.200 0.0554 0.0552 0.0549 0.0547 0.0545
21.450 0.0542 0.0538 0.0535 0.0533 0.0532
21.700 0.0529 0.0526 0.0524 0.0523 0.0519
21.950 0.0516 0.0513 0.0510 0.0508 0.0506
22.200 0.0503 0.0501 0.0497 0.0494 0.0492
22.450 0.0490 0.0487 0.0484 0.0483 0.0481
22.700 0.0478 0.0474 0.0471 0.0469 0.0466
22.950 0.0464 0.0462 0.0459 0.0455 0.0452
23.200 0.0450 0.0449 0.0445 0.0442 0.0441
23.450 0.0439 0.0436 0.0433 0.0430 0.0427
23.700 0.0425 0.0422 0.0420 0.0417 0.0413
23.950 0.0410 0.0407 (N/A) (N/A) (N/A)
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Subsection: Addition Summary
Label: DP-1

Summary for Hydrograph Addition at 'DP-1'

Upstream Link Upstream Node
<Catchment to Outflow Node> EDA-1

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)
Flow (From) EDA-1 1,339.057 12.150 0.3073
Flow (In) DP-1 1,339.057 12.150 0.3073

Bentley Systems, Inc. Haestad Methods Solution
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1 YR

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Addition Summary
Label: DP-1

Summary for Hydrograph Addition at 'DP-1'

Upstream Link
<Catchment to Outflow Node> EDA-1

Upstream Node

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)
Flow (From) EDA-1 4,522.211 12.150 1.1799
Flow (In) DP-1 4,522.211 12.150 1.1799

Bentley Systems, Inc. Haestad Methods Solution
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 10 YR

Bentley PondPack V8i
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Subsection: Addition Summary
Label: DP-1

Summary for Hydrograph Addition at 'DP-1'

Upstream Link
<Catchment to Outflow Node> EDA-1

Upstream Node

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)
Flow (From) EDA-1 11,406.562 12.150 2.9779
Flow (In) DP-1 11,406.562 12.150 2.9779

Bentley Systems, Inc. Haestad Methods Solution
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 100 YR

Bentley PondPack V8i
[08.11.01.51]
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APPENDIX B

PROPOSED HYDROLOGIC CALCULATIONS
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ft3)
PDA-1A POS T DEVELOPMENT 1 923.000 12.150 0.2360
PDA-1A PO T FLOPMENT 10 2,797.000 12.100 0.7500
PDA-1A POST-DEVELOPMENT | 449 6,656.000 12.100 1.7808
-100 YR
PDA-1B POS T DEVELOPMENT 1 275.000 12.100 0.0790
PDA-1B PO T FLOPMENT 10 696.000 12.100 0.1972
PDA-1B POST-DEVELOPMENT | 449 1,493.000 12.100 0.4068
-100 YR
PDA-1E POS T DEVELOPMENT 1 332.000 12.150 0.0877
PDA-1E PO T FLOPMENT 10 858.000 12.100 0.2253
PDA-1E POST-DEVELOPMENT | 449 1,864.000 12.100 0.4786
-100 YR
PDA-1C POS T DEVELOPMENT 1 351.000 12.100 0.1008
PDA-1C PO T ELOPMENT 10 869.000 12.100 0.2452
PDA-1C POST-DEVELOPMENT | 449 1,841.000 12.100 0.4990
-100 YR
PDA-1D POS T DEVELOPMENT 1 264.000 12.100 0.0751
PDA-1D PO T FLOPMENT 10 711.000 12.100 0.2033
PDA-1D POST-DEVELOPMENT | 449 1,583.000 12.100 0.4377
-100 YR
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ft3)
DP-1 POS T DEVELOPMENT 1 923.000 12.150 0.2360
DP-1 PO T ELOPMENT 10 3,027.000 12.150 0.8598
DP-1 POS T P VELOPMENT | 400 9,545.000 12.150 2.3188

Pond Summary
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Subsection: Master Network Summary

Pond Summary

Label

Scenario

Return
Event
(years)

Hydrograph
Volume
(ft2)

Time to Peak
(hours)

Peak Flow
(ft3/s)

Maximum
Water
Surface
Elevation

(ft)

Maximum
Pond Storage
(ft3)

DW-1 (IN)

DW-1 (OUT)

DW-1 (IN)

DW-1 (OUT)

DW-1 (IN)

DW-1 (OUT)

DW-2 (IN)

DW-2 (OUT)

DW-2 (IN)

DW-2 (OUT)

DW-2 (IN)

DW-2 (OUT)

DW-3 (IN)

DW-3 (OUT)

DW-3 (IN)

POST-
DEVELOPMEN
T-1YR

POST-
DEVELOPMEN
T-1YR

POST-
DEVELOPMEN
T-10 YR
POST-
DEVELOPMEN
T-10 YR
POST-
DEVELOPMEN
T-100 YR
POST-
DEVELOPMEN
T-100 YR
POST-
DEVELOPMEN
T-1YR

POST-
DEVELOPMEN
T-1YR

POST-
DEVELOPMEN
T-10 YR
POST-
DEVELOPMEN
T-10 YR
POST-
DEVELOPMEN
T-100 YR
POST-
DEVELOPMEN
T-100 YR
POST-
DEVELOPMEN
T-1YR

POST-
DEVELOPMEN
T-1YR

POST-
DEVELOPMEN
T-10 YR

10

10

100

100

10

10

100

100

10

264.000

0.000

711.000

0.000

1,583.000

646.000

351.000

0.000

869.000

0.000

2,487.000

1,533.000

275.000

0.000

696.000

12.100

10.000

12.100

0.000

12.100

12.200

12.100

0.000

12.100

0.000

12.200

12.250

12.100

0.000

12.100

0.0751

0.0000

0.2033

0.0000

0.4377

0.3447

0.1008

0.0000

0.2452

0.0000

0.6418

0.5510

0.0790

0.0000

0.1972

(N/A)

85.33

(N/A)

83.50

(N/A)

85.63

(N/A)

79.81

(N/A)

85.19

(N/A)

85.81

(N/A)

79.11

(N/A)

(N/A)

628.000

(N/A)

484.000

(N/A)

652.000

(N/A)

194.000

(N/A)

617.000

(N/A)

666.000

(N/A)

139.000

(N/A)
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Subsection: Master Network Summary

Pond Summary

Label

DW-3 (OUT)

DW-3 (IN)

DW-3 (OUT)

1B-1 (IN)

IB-1 (OUT)

1B-1 (IN)

IB-1 (OUT)

1B-1 (IN)

1B-1 (OUT)

Scenario

POST-
DEVELOPMEN
T-10 YR
POST-
DEVELOPMEN
T-100 YR
POST-
DEVELOPMEN
T-100 YR
POST-
DEVELOPMEN
T-1YR

POST-
DEVELOPMEN
T-1YR

POST-
DEVELOPMEN
T-10 YR
POST-
DEVELOPMEN
T-10 YR
POST-
DEVELOPMEN
T-100 YR
POST-
DEVELOPMEN
T-100 YR

Return
Event
(years)

10

100

100

10

10

100

100

Hydrograph
Volume
(ft2)

0.000

3,026.000

2,082.000

332.000

0.000

858.000

230.000

3,946.000

2,889.000

Time t

0 Peak

(hours)

0.000

12.100

12.200

12.150

0.000

12.100

12.200

12.200

12.250

Peak Flow

(ft3/s)

0.0000

0.8227

0.8569

0.0877

0.0000

0.2253

0.1540

1.2490

0.9648

Maximum
Water
Surface
Elevation

(ft)

83.31

(N/A)

85.88

(N/A)

77.48

(N/A)

77.92

(N/A)

79.06

Maximum
Pond Storage
(ft3)

469.000

(N/A)

671.000

(N/A)

112.000

(N/A)

214.000

(N/A)

447.000
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time-Depth Curve: 1 YR

Label

Start Time
Increment
End Time
Return Event

1YR

0.000 hours
0.100 hours
24.000 hours
1 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Return Event: 1 years

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
0.500 0.0 0.0 0.0 0.0 0.0
1.000 0.0 0.0 0.0 0.0 0.0
1.500 0.0 0.0 0.0 0.1 0.1
2.000 0.1 0.1 0.1 0.1 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.000 0.1 0.1 0.1 0.1 0.1
3.500 0.1 0.1 0.1 0.1 0.1
4.000 0.1 0.1 0.1 0.1 0.1
4.500 0.1 0.1 0.1 0.2 0.2
5.000 0.2 0.2 0.2 0.2 0.2
5.500 0.2 0.2 0.2 0.2 0.2
6.000 0.2 0.2 0.2 0.2 0.2
6.500 0.2 0.2 0.2 0.2 0.2
7.000 0.3 0.3 0.3 0.3 0.3
7.500 0.3 0.3 0.3 0.3 0.3
8.000 0.3 0.3 0.3 0.3 0.4
8.500 0.4 0.4 0.4 0.4 0.4
9.000 0.4 0.4 0.4 0.4 0.5
9.500 0.5 0.5 0.5 0.5 0.5
10.000 0.5 0.5 0.6 0.6 0.6
10.500 0.6 0.6 0.6 0.7 0.7
11.000 0.7 0.7 0.8 0.8 0.8
11.500 0.8 0.9 1.0 1.1 1.2
12.000 1.4 1.6 1.8 1.9 1.9
12.500 2.0 2.0 2.0 2.1 2.1
13.000 2.1 2.1 2.2 2.2 2.2
13.500 2.2 2.2 2.2 2.3 2.3
14.000 2.3 2.3 2.3 2.3 2.3
14.500 2.4 2.4 2.4 2.4 2.4
15.000 2.4 2.4 2.4 2.4 2.4
15.500 2.5 2.5 2.5 2.5 2.5
16.000 2.5 2.5 2.5 2.5 2.5
16.500 2.5 2.5 2.5 2.6 2.6
17.000 2.6 2.6 2.6 2.6 2.6
17.500 2.6 2.6 2.6 2.6 2.6
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time
(hours)

18.000
18.500
19.000
19.500
20.000
20.500
21.000
21.500
22.000
22.500
23.000
23.500
24.000

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.100 hours

Depth
(in)

2.6
2.6
2.7
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
2.8
2.8

Depth
(in)
2.6
2.6
2.7
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
2.8
(N/A)

Depth
(in)
2.6
2.6
2.7
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
2.8
(N/A)

Depth

(in)

2.6
2.7
2.7
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
2.8

(N/A)

Return Event: 1 years

Depth

(in)

2.6
2.7
2.7
2.7
2.7
2.7
2.7
2.8
2.8
2.8
2.8
2.8

(N/A)
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time-Depth Curve: 10 YR

Label

Start Time
Increment
End Time
Return Event

10 YR

0.000 hours
0.100 hours
24.000 hours
10 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Return Event: 10 years

Storm Event: 10 YR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
0.500 0.0 0.0 0.0 0.0 0.0
1.000 0.1 0.1 0.1 0.1 0.1
1.500 0.1 0.1 0.1 0.1 0.1
2.000 0.1 0.1 0.1 0.1 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.000 0.2 0.2 0.2 0.2 0.2
3.500 0.2 0.2 0.2 0.2 0.2
4.000 0.2 0.2 0.2 0.2 0.2
4.500 0.3 0.3 0.3 0.3 0.3
5.000 0.3 0.3 0.3 0.3 0.3
5.500 0.3 0.3 0.3 0.3 0.4
6.000 0.4 0.4 0.4 0.4 0.4
6.500 0.4 0.4 0.4 0.4 0.4
7.000 0.5 0.5 0.5 0.5 0.5
7.500 0.5 0.5 0.5 0.6 0.6
8.000 0.6 0.6 0.6 0.6 0.6
8.500 0.6 0.7 0.7 0.7 0.7
9.000 0.7 0.8 0.8 0.8 0.8
9.500 0.8 0.9 0.9 0.9 0.9
10.000 1.0 1.0 1.0 1.0 1.1
10.500 1.1 1.1 1.2 1.2 1.2
11.000 1.3 1.3 1.3 1.4 1.4
11.500 1.5 1.6 1.7 1.9 2.1
12.000 2.5 3.0 3.2 3.3 3.5
12.500 3.6 3.6 3.7 3.7 3.8
13.000 3.8 3.8 3.9 3.9 3.9
13.500 4.0 4.0 4.0 4.1 4.1
14.000 4.1 4.1 4.2 4.2 4.2
14.500 4.2 4.2 4.3 4.3 4.3
15.000 4.3 4.3 4.4 4.4 4.4
15.500 4.4 4.4 4.4 4.5 4.5
16.000 4.5 4.5 4.5 4.5 4.5
16.500 4.5 4.6 4.6 4.6 4.6
17.000 4.6 4.6 4.6 4.6 4.6
17.500 4.7 4.7 4.7 4.7 4.7
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time
(hours)

18.000
18.500
19.000
19.500
20.000
20.500
21.000
21.500
22.000
22.500
23.000
23.500
24.000

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.100 hours

Depth
(in)

4.7
4.7
4.8
4.8
4.8
4.9
4.9
4.9
5.0
5.0
5.0
5.0
5.1

Depth
(in)
4.7
4.7
4.8
4.8
4.8
4.9
4.9
4.9
5.0
5.0
5.0
5.0
(N/A)

Depth
(in)
4.7
4.8
4.8
4.8
4.9
4.9
4.9
4.9
5.0
5.0
5.0
5.0
(N/A)

Depth

(in)

4.7
4.8
4.8
4.8
4.9
4.9
4.9
5.0
5.0
5.0
5.0
5.1

(N/A)

Return Event: 10 years

Depth

(in)

4.7
4.8
4.8
4.8
4.9
4.9
4.9
5.0
5.0
5.0
5.0
5.1

(N/A)

Storm Event: 10 YR
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time-Depth Curve: 100 YR

Label

Start Time
Increment
End Time
Return Event

100 YR

0.000 hours
0.100 hours
24.000 hours
100 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Return Event: 100 years
Storm Event: 100 YR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
0.500 0.0 0.1 0.1 0.1 0.1
1.000 0.1 0.1 0.1 0.1 0.1
1.500 0.1 0.1 0.2 0.2 0.2
2.000 0.2 0.2 0.2 0.2 0.2
2.500 0.2 0.2 0.2 0.3 0.3
3.000 0.3 0.3 0.3 0.3 0.3
3.500 0.3 0.3 0.3 0.4 0.4
4.000 0.4 0.4 0.4 0.4 0.4
4.500 0.4 0.5 0.5 0.5 0.5
5.000 0.5 0.5 0.5 0.5 0.6
5.500 0.6 0.6 0.6 0.6 0.6
6.000 0.6 0.7 0.7 0.7 0.7
6.500 0.7 0.7 0.8 0.8 0.8
7.000 0.8 0.8 0.8 0.9 0.9
7.500 0.9 0.9 0.9 1.0 1.0
8.000 1.0 1.0 1.1 1.1 1.1
8.500 1.1 1.2 1.2 1.2 1.3
9.000 1.3 1.3 1.4 1.4 1.4
9.500 1.5 1.5 1.6 1.6 1.6
10.000 1.7 1.7 1.8 1.8 1.9
10.500 1.9 2.0 2.0 2.1 2.2
11.000 2.2 2.3 2.4 2.5 2.6
11.500 2.7 2.8 3.0 3.3 3.7
12.000 4.4 5.2 5.6 5.9 6.1
12.500 6.2 6.3 6.4 6.5 6.6
13.000 6.7 6.7 6.8 6.9 6.9
13.500 7.0 7.0 7.1 7.1 7.2
14.000 7.2 7.3 7.3 7.3 7.4
14.500 7.4 7.5 7.5 7.5 7.6
15.000 7.6 7.6 7.7 7.7 7.7
15.500 7.8 7.8 7.8 7.8 7.9
16.000 7.9 7.9 7.9 8.0 8.0
16.500 8.0 8.0 8.0 8.1 8.1
17.000 8.1 8.1 8.1 8.1 8.2
17.500 8.2 8.2 8.2 8.2 8.2
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Subsection: Time-Depth Curve
Label: Hastings-on-Hudson

Time on left represents time for first value in each row.

Time
(hours)

18.000
18.500
19.000
19.500
20.000
20.500
21.000
21.500
22.000
22.500
23.000
23.500
24.000

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.100 hours

Depth
(in)

8.3
8.3
8.4
8.5
8.5
8.6
8.6
8.7
8.7
8.8
8.8
8.9
8.9

Depth
(in)
8.3
8.3
8.4
8.5
8.5
8.6
8.6
8.7
8.7
8.8
8.8
8.9
(N/A)

Depth
(in)
8.3
8.4
8.4
8.5
8.5
8.6
8.6
8.7
8.7
8.8
8.8
8.9
(N/A)

Depth

(in)

8.3
8.4
8.4
8.5
8.6
8.6
8.7
8.7
8.8
8.8
8.8
8.9

(N/A)

Return Event: 100 years
Storm Event: 100 YR

Depth

(in)

8.3
8.4
8.4
8.5
8.6
8.6
8.7
8.7
8.8
8.8
8.9
8.9

(N/A)
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Subsection: Time of Concentration Calculations

Label: PDA-1A

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
(N/A)
0.083 ft/ft

3.4in
0.21 ft/s

0.130 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 12.00 ft
Is Paved? True
Slope 0.042 ft/ft
Average Velocity 4.17 ft/s
Segment ._.::m of 0.001 hours
Concentration

Time of Concentration (Composite)
Time of Concentration 0.131 hours

(Composite)

13180--pondpack.ppc
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Subsection: Time of Concentration Calculations
Label: PDA-1A

==== SCS Channel Flow

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

V= Velocity, ft/sec
Sf= Slope, ft/ft

Bentley Systems, Inc. Haestad Methods Solution

Where: ) )
Tc= Time of concentration, hours
Lf= Flow length, feet
13180--pondpack.ppc Center
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Subsection: Time of Concentration Calculations Return Event: 1 years
Label: PDA-1B Storm Event: 1 YR

Time of Concentration Results
Segment #1: TR-55 Sheet Flow

Hydraulic Length 32.00 ft
Manning's n (N/A)

Slope 0.259 ft/ft
2 Year 24 Hour Depth 3.4in
Average Velocity 0.27 ft/s
Concentation 0.033 hours

Time of Concentration (Composite)

Time of Concentration

- 0.083 hours
(Composite)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Time of Concentration Calculations Return Event: 1 years
Label: PDA-1B Storm Event: 1 YR

==== SCS Channel Flow

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Time of Concentration Calculations Return Event: 1 years
Label: PDA-1C Storm Event: 1 YR

Time of Concentration Results
Segment #1: TR-55 Sheet Flow

Hydraulic Length 37.00 ft
Manning's n (N/A)

Slope 0.230 ft/ft
2 Year 24 Hour Depth 3.4in
Average Velocity 0.26 ft/s
Concentation 0.039 hours

Time of Concentration (Composite)

Time of Concentration

- 0.083 hours
(Composite)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 15 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Time of Concentration Calculations Return Event: 1 years
Label: PDA-1C Storm Event: 1 YR

==== SCS Channel Flow

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 16 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Time of Concentration Calculations Return Event: 1 years
Label: PDA-1D Storm Event: 1 YR

Time of Concentration Results
Segment #1: TR-55 Sheet Flow

Hydraulic Length 37.00 ft
Manning's n (N/A)

Slope 0.048 ft/ft
2 Year 24 Hour Depth 3.4in
Average Velocity 0.14 ft/s
Concentation 0.073 hours

Time of Concentration (Composite)

Time of Concentration

- 0.083 hours
(Composite)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 17 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Time of Concentration Calculations Return Event: 1 years
Label: PDA-1D Storm Event: 1 YR

==== SCS Channel Flow

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 18 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Time of Concentration Calculations

Label: PDA-1E

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
(N/A)
0.083 ft/ft

3.4in
0.21 ft/s

0.130 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

12.00 ft
True

0.042 ft/ft
4.17 ft/s

0.001 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

21.00 ft
False

0.070 ft/ft
4.27 ft/s

0.001 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length 73.00 ft
Is Paved? False
Slope 0.010 ft/ft
Average Velocity 1.61 ft/s
Segment ._.::m of 0.013 hours
Concentration

Time of Concentration (Composite)
Time of Concentration 0.145 hours

(Composite)

13180--pondpack.ppc
8/12/2015

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1 YR

Bentley PondPack V8i
[08.11.01.51]
Page 19 of 225



Subsection: Time of Concentration Calculations
Label: PDA-1E

==== SCS Channel Flow

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

V= Velocity, ft/sec
Sf= Slope, ft/ft

Bentley Systems, Inc. Haestad Methods Solution

Where: ) )
Tc= Time of concentration, hours
Lf= Flow length, feet
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1 YR

Bentley PondPack V8i
[08.11.01.51]
Page 20 of 225



Subsection: Runoff CN-Area
Label: PDA-1A

Runoff Curve Number Data

Return Event: 1 years
Storm Event: 1 YR

Soil/Surface Description CN Area C uc Adjusted CN
(ft2) (%) (%)

Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil 98.000 4,833.000 0.0 0.0 98.000
B
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 6,457.000 0.0 0.0 61.000
Woods - fair - Soil B 60.000 2,644.000 0.0 0.0 60.000
H3vm2_ocm Areas - Gravel (w/ right-of- 85.000 1.000 0.0 0.0 85.000
way) - Soil B
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 13,935.000 (N/A) (N/A) 73.644

13180--pondpack.ppc
8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
Page 21 of 225



Subsection: Runoff CN-Area
Label: PDA-1B

Runoff Curve Number Data

Return Event: 1 years
Storm Event: 1 YR

Soil/Surface Description CN Area C uc Adjusted CN
(ft2) (%) (%)

Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil 98.000 1,525.000 0.0 0.0 98.000
B
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 1,143.000 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 2,668.000 (N/A) (N/A) 82.149

Bentley Systems, Inc. Haestad Methods Solution

13180--pondpack.ppc
8/12/2015

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Runoff CN-Area
Label: PDA-1C

Runoff Curve Number Data

Return Event: 1 years
Storm Event: 1 YR

Soil/Surface Description CN Area C uc Adjusted CN
(ft2) (%) (%)

Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil 98.000 1,934.000 0.0 0.0 98.000
B
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 1,298.000 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 3,232.000 (N/A) (N/A) 83.140

Bentley Systems, Inc. Haestad Methods Solution

13180--pondpack.ppc
8/12/2015

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

Bentley PondPack V8i
[08.11.01.51]
Page 23 of 225



Subsection: Runoff CN-Area
Label: PDA-1D

Runoff Curve Number Data

Return Event: 1 years
Storm Event: 1 YR

Soil/Surface Description CN Area C uc Adjusted CN
(ft2) (%) (%)
Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil 98.000 1,421.000 0.0 0.0 98.000
B
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 1,572.000 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 2,993.000 (N/A) (N/A) 78.567
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]

8/12/2015

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Runoff CN-Area
Label: PDA-1E

Runoff Curve Number Data

Return Event: 1 years
Storm Event: 1 YR

Soil/Surface Description CN Area C uc Adjusted CN
(ft2) (%) (%)

Impervious Areas - Paved parking lots,
roofs, driveways, Streets and roads - Soil 98.000 1,691.000 0.0 0.0 98.000
B
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 1,500.000 0.0 0.0 61.000
Impervious Areas - Gravel (w/ right-of- 85.000 204.000 0.0 0.0 85.000
way) - Soil B
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 3,395.000 (N/A) (N/A) 80.871

13180--pondpack.ppc
8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
Page 25 of 225



Subsection: Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

At
Ai
Ap
CNi
CNp
fLoss
gKs
Md
Psi
hK
fo
fc
Ia

dt

UDdt
D(t)

Ks
Lag

Pa(t)
Pi(t)

qp

Qu(t)
Q(t)
Rai(t)
Rap(t)
Rii(t)
Rip(t)
R(t)
Rtm
Si

Sp

Tc
Tb
Tp
Tr

13180--pondpack.ppc
8/12/2015

Total area (acres): At = Ai+Ap

Impervious area (acres)

Pervious area (acres)

Runoff curve number for impervious area
Runoff curve number for pervious area

f loss constant infiltration (depth/time)
Saturated Hydraulic Conductivity (depth/time)
Volumetric Moisture Deficit

Capillary Suction (length)

Horton Infiltration Decay Rate (time~-1)

Initial Infiltration Rate (depth/time)
Ultimate(capacity)Infiltration Rate (depth/time)
Initial Abstraction (length)

Computational increment (duration of unit excess rainfall)

Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)

User specified override computational main time increment
(only used if UDdt is => .1333Tc)

Point on distribution curve (fraction of P) for time step t

2 /(14 (Tr/Tp)): default K = 0.75: (for Tr/Tp = 1.67)
Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *
(1ft/12in) * ((5280ft)**2/sq.mi)) * K

Default Ks = 645.333 * 0.75 = 484

Lag time from center of excess runoff (dt) to Tp: Lag = 0.6Tc
Total precipitation depth, inches

Accumulated rainfall at time step t

Incremental rainfall at time step t

Peak discharge (cfs) for lin. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /
Tp (where Q = lin. runoff, A=sqg.mi.)

Unit hydrograph ordinate (cfs) at time step t

Final hydrograph ordinate (cfs) at time step t

Accumulated runoff (inches) at time step t for impervious area
Accumulated runoff (inches) at time step t for pervious area
Incremental runoff (inches) at time step t for impervious area
Incremental runoff (inches) at time step t for pervious area
Incremental weighted total runoff (inches)

Time increment for rainfall table

S for impervious area: Si = (1000/CNi) - 10

S for pervious area:  Sp = (1000/CNp) - 10

Time step (row) number

Time of concentration

Time (hrs) of entire unit hydrograph: Tb = Tp + Tr

Time (hrs) to peak of a unit hydrograph: Tp = (dt/2) + Lag
Time (hrs) of receding limb of unit hydrograph: Tr = ratio of Tp

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Center [08.11.01.51]

27 Siemon Company Drive Suite 200 W Page 26 of 225
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes

Precipitation
Column (1)
Column (2)
Column (3)
Column (4)

Time for time step t

D(t) = Point on distribution curve for time step t
Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)
Pa(t) = D(t) x P: Col.(2) x P

Pervious Area Runoff (using SCS Runoff CN Method)

Column (5)

Column (6)

Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is > 0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)
Rip(t) = Incremental pervious runoff for time step t
Rip(t) = Rap(t) - Rap(t-1)

Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Impervious Area Runoff

Column (7 & 8)...

Did not specify to use impervious areas.

Incremental Weighted Runoff

Column (9)

R(t) = (Ap/At) x Rip(t) + (Ai/At) x Rii(t)
R(t) = (Ap/At) x Col.(6) + (Ai/At) x Col.(8)

SCS Unit Hydrograph Method

Column (10)

13180--pondpack.ppc
8/12/2015

Q(t) is computed with the SCS unit hydrograph method
using R(t) and Qu(t).

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Unit Hydrograph Summary Return Event: 1 years

Label: PDA-1A Storm Event: 1 YR
Storm Event 1YR
Return Event 1 years
Duration 24.000 hours
Depth 2.8 in
Time of n.o:nm:ﬁa.n_o: 0.131 hours
(Composite)

Area (User Defined) 13,935.000 ft2
Computational Time 0.017 hours
Increment

Time to Peak (Computed) 12.134 hours
Flow (Peak, Computed) 0.2397 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.150 hours

3
Output) 0.2360 ft3/s
Drainage Area
SCS CN (Composite) 74.000
Area (User Defined) 13,935.000 ft2
Maximum Retention .
. 3.5in
(Pervious)
Maximum Retention 0.7 in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 0.8in
(Pervious)
Runoff Volume (Pervious) 924.525 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 923.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.131 hours

Computational Time 0.017 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 2.7721 ft3/s

Unit peak time, Tp 0.087 hours

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 28 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: PDA-1A Storm Event: 1 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.349 hours

Total unit time, Tb 0.436 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 29 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 1 years

Label: PDA-1A

Storm Event 1YR

Return Event 1 years

Duration 24.000 hours

Depth 2.8 in

Time of n.o:nm:qm.n_o: 0.131 hours

(Composite)

Area (User Defined) 13,935.000 ft2

HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

11.150 0.0006 0.0011 0.0016 0.0023 0.0030
11.400 0.0038 0.0047 0.0057 0.0073 0.0098
11.650 0.0134 0.0192 0.0263 0.0360 0.0471
11.900 0.0615 0.0883 0.1404 0.1894 0.2266
12.150 0.2360 0.1996 0.1686 0.1482 0.1332
12.400 0.1172 0.1025 0.0851 0.0717 0.0597
12.650 0.0523 0.0483 0.0459 0.0437 0.0420
12.900 0.0401 0.0384 0.0365 0.0349 0.0335
13.150 0.0326 0.0320 0.0315 0.0310 0.0306
13.400 0.0301 0.0297 0.0292 0.0288 0.0283
13.650 0.0279 0.0274 0.0269 0.0264 0.0260
13.900 0.0254 0.0250 0.0244 0.0240 0.0236
14.150 0.0233 0.0230 0.0228 0.0225 0.0223
14.400 0.0221 0.0219 0.0216 0.0214 0.0211
14.650 0.0209 0.0206 0.0204 0.0202 0.0199
14.900 0.0197 0.0194 0.0192 0.0189 0.0187
15.150 0.0184 0.0182 0.0179 0.0176 0.0174
15.400 0.0171 0.0169 0.0166 0.0163 0.0161
15.650 0.0158 0.0155 0.0152 0.0150 0.0147
15.900 0.0144 0.0142 0.0139 0.0136 0.0134
16.150 0.0132 0.0131 0.0130 0.0128 0.0127
16.400 0.0126 0.0125 0.0124 0.0123 0.0121
16.650 0.0120 0.0119 0.0118 0.0117 0.0115
16.900 0.0114 0.0113 0.0112 0.0111 0.0110
17.150 0.0108 0.0107 0.0106 0.0105 0.0104
17.400 0.0102 0.0101 0.0100 0.0099 0.0097
17.650 0.0096 0.0095 0.0094 0.0092 0.0091
17.900 0.0090 0.0089 0.0087 0.0086 0.0085
18.150 0.0084 0.0084 0.0084 0.0083 0.0083
18.400 0.0083 0.0082 0.0082 0.0081 0.0081
18.650 0.0081 0.0080 0.0080 0.0080 0.0079
18.900 0.0079 0.0079 0.0078 0.0078 0.0077
19.150 0.0077 0.0077 0.0077 0.0076 0.0076
19.400 0.0075 0.0075 0.0075 0.0074 0.0074
19.650 0.0074 0.0073 0.0073 0.0072 0.0072

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event: 1 YR
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 1 years
Label: PDA-1A Storm Event: 1 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

19.900 0.0072 0.0071 0.0071 0.0071 0.0070
20.150 0.0070 0.0070 0.0070 0.0069 0.0069
20.400 0.0069 0.0068 0.0068 0.0068 0.0068
20.650 0.0067 0.0067 0.0066 0.0066 0.0066
20.900 0.0066 0.0065 0.0065 0.0065 0.0065
21.150 0.0064 0.0064 0.0064 0.0064 0.0063
21.400 0.0063 0.0063 0.0062 0.0062 0.0062
21.650 0.0062 0.0061 0.0061 0.0061 0.0061
21.900 0.0060 0.0060 0.0060 0.0059 0.0059
22.150 0.0059 0.0058 0.0058 0.0058 0.0057
22.400 0.0057 0.0057 0.0057 0.0056 0.0056
22.650 0.0056 0.0056 0.0055 0.0055 0.0055
22.900 0.0054 0.0054 0.0054 0.0053 0.0053
23.150 0.0053 0.0053 0.0052 0.0052 0.0052
23.400 0.0052 0.0051 0.0051 0.0051 0.0050
23.650 0.0050 0.0050 0.0049 0.0049 0.0049
23.900 0.0048 0.0048 0.0048 (N/A) (N/A)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Unit Hydrograph Summary Return Event: 10 years

Label: PDA-1A Storm Event: 10 YR
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:ﬁa.n_o: 0.131 hours
(Composite)

Area (User Defined) 13,935.000 ft2
Computational Time 0.017 hours
Increment

Time to Peak (Computed) 12.134 hours
Flow (Peak, Computed) 0.7658 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.7500 ft3/s
Drainage Area
SCS CN (Composite) 74.000
Area (User Defined) 13,935.000 ft2
Maximum Retention .
. 3.5in
(Pervious)
Maximum Retention 0.7 in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 24in
(Pervious)
Runoff Volume (Pervious) 2,801.178 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 2,797.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.131 hours

Computational Time 0.017 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 2.7721 ft3/s

Unit peak time, Tp 0.087 hours

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 32 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: PDA-1A Storm Event: 10 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.349 hours

Total unit time, Tb 0.436 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 33 of 225
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 10 years

Storm Event: 10 YR

Label: PDA-1A
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:qm.n_o: 0.131 hours
(Composite)
Area (User Defined) 13,935.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
9.050 0.0009 0.0012 0.0015 0.0019 0.0022
9.300 0.0026 0.0030 0.0034 0.0038 0.0043
9.550 0.0047 0.0052 0.0056 0.0061 0.0066
9.800 0.0071 0.0076 0.0082 0.0087 0.0092
10.050 0.0098 0.0105 0.0111 0.0119 0.0126
10.300 0.0135 0.0143 0.0152 0.0161 0.0170
10.550 0.0180 0.0190 0.0200 0.0211 0.0221
10.800 0.0232 0.0244 0.0256 0.0267 0.0280
11.050 0.0294 0.0314 0.0336 0.0364 0.0393
11.300 0.0427 0.0459 0.0496 0.0532 0.0573
11.550 0.0646 0.0782 0.0966 0.1249 0.1550
11.800 0.1927 0.2308 0.2774 0.3647 0.5324
12.050 0.6684 0.7500 0.7440 0.6084 0.4994
12.300 0.4288 0.3783 0.3280 0.2837 0.2335
12.550 0.1954 0.1617 0.1410 0.1296 0.1226
12.800 0.1165 0.1115 0.1061 0.1014 0.0960
13.050 0.0917 0.0879 0.0853 0.0834 0.0820
13.300 0.0806 0.0794 0.0780 0.0768 0.0754
13.550 0.0742 0.0728 0.0716 0.0702 0.0690
13.800 0.0675 0.0663 0.0649 0.0636 0.0621
14.050 0.0610 0.0598 0.0589 0.0582 0.0575
14.300 0.0568 0.0562 0.0556 0.0550 0.0543
14.550 0.0537 0.0530 0.0524 0.0517 0.0511
14.800 0.0504 0.0498 0.0490 0.0484 0.0477
15.050 0.0471 0.0464 0.0457 0.0450 0.0444
15.300 0.0437 0.0430 0.0423 0.0417 0.0410
15.550 0.0403 0.0396 0.0389 0.0382 0.0375
15.800 0.0368 0.0362 0.0354 0.0348 0.0340
16.050 0.0335 0.0329 0.0325 0.0320 0.0317
16.300 0.0314 0.0312 0.0308 0.0305 0.0302
16.550 0.0300 0.0296 0.0293 0.0290 0.0288
16.800 0.0284 0.0281 0.0278 0.0275 0.0272
17.050 0.0269 0.0266 0.0263 0.0260 0.0257
17.300 0.0254 0.0251 0.0247 0.0244 0.0241
17.550 0.0239 0.0235 0.0232 0.0229 0.0226
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 10 years
Label: PDA-1A Storm Event: 10 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

17.800 0.0223 0.0220 0.0217 0.0214 0.0210
18.050 0.0207 0.0205 0.0203 0.0202 0.0202
18.300 0.0200 0.0199 0.0199 0.0198 0.0197
18.550 0.0196 0.0195 0.0194 0.0193 0.0192
18.800 0.0191 0.0191 0.0189 0.0189 0.0188
19.050 0.0187 0.0186 0.0185 0.0184 0.0183
19.300 0.0182 0.0181 0.0180 0.0180 0.0179
19.550 0.0178 0.0177 0.0176 0.0175 0.0174
19.800 0.0173 0.0172 0.0171 0.0170 0.0169
20.050 0.0169 0.0167 0.0167 0.0166 0.0166
20.300 0.0165 0.0164 0.0163 0.0163 0.0162
20.550 0.0161 0.0161 0.0160 0.0159 0.0158
20.800 0.0158 0.0157 0.0156 0.0156 0.0155
21.050 0.0155 0.0154 0.0153 0.0152 0.0152
21.300 0.0151 0.0150 0.0150 0.0149 0.0148
21.550 0.0147 0.0147 0.0146 0.0145 0.0144
21.800 0.0144 0.0144 0.0143 0.0142 0.0141
22.050 0.0140 0.0140 0.0139 0.0138 0.0138
22.300 0.0136 0.0136 0.0135 0.0135 0.0134
22.550 0.0133 0.0133 0.0132 0.0131 0.0130
22.800 0.0130 0.0129 0.0128 0.0128 0.0127
23.050 0.0126 0.0125 0.0124 0.0124 0.0124
23.300 0.0122 0.0122 0.0121 0.0121 0.0120
23.550 0.0119 0.0118 0.0118 0.0117 0.0116
23.800 0.0116 0.0115 0.0114 0.0113 0.0112
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Subsection: Unit Hydrograph Summary Return Event: 100 years

Label: PDA-1A Storm Event: 100 YR
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:ﬁa.n_o: 0.131 hours
(Composite)

Area (User Defined) 13,935.000 ft2
Computational Time 0.017 hours
Increment

Time to Peak (Computed) 12.116 hours
Flow (Peak, Computed) 1.8019 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 1.7808 ft3/s
Drainage Area
SCS CN (Composite) 74.000
Area (User Defined) 13,935.000 ft2
Maximum Retention .
. 3.5in
(Pervious)
Maximum Retention 0.7 in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 57in
(Pervious)
Runoff Volume (Pervious) 6,663.158 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 6,656.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.131 hours

Computational Time 0.017 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 2.7721 ft3/s

Unit peak time, Tp 0.087 hours
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Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: PDA-1A Storm Event: 100 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.349 hours

Total unit time, Tb 0.436 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 100 years
Storm Event: 100 YR

Label: PDA-1A
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:qm.n_o: 0.131 hours
(Composite)
Area (User Defined) 13,935.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
6.700 0.0010 0.0012 0.0015 0.0018 0.0021
6.950 0.0024 0.0027 0.0030 0.0034 0.0037
7.200 0.0040 0.0044 0.0048 0.0051 0.0055
7.450 0.0059 0.0063 0.0067 0.0071 0.0075
7.700 0.0080 0.0084 0.0088 0.0093 0.0097
7.950 0.0102 0.0107 0.0112 0.0117 0.0123
8.200 0.0130 0.0136 0.0144 0.0151 0.0159
8.450 0.0166 0.0175 0.0183 0.0191 0.0200
8.700 0.0209 0.0218 0.0228 0.0237 0.0247
8.950 0.0257 0.0267 0.0277 0.0289 0.0299
9.200 0.0311 0.0322 0.0334 0.0345 0.0357
9.450 0.0369 0.0382 0.0394 0.0407 0.0420
9.700 0.0433 0.0447 0.0460 0.0474 0.0488
9.950 0.0502 0.0516 0.0532 0.0550 0.0568
10.200 0.0591 0.0612 0.0636 0.0659 0.0685
10.450 0.0709 0.0735 0.0760 0.0787 0.0813
10.700 0.0841 0.0868 0.0897 0.0924 0.0954
10.950 0.0982 0.1013 0.1050 0.1103 0.1163
11.200 0.1244 0.1324 0.1415 0.1502 0.1600
11.450 0.1692 0.1797 0.1996 0.2377 0.2885
11.700 0.3655 0.4439 0.5394 0.6309 0.7399
11.950 0.9451 1.3373 1.6310 1.7808 1.7278
12.200 1.3906 1.1254 0.9551 0.8348 0.7185
12.450 0.6178 0.5062 0.4220 0.3483 0.3028
12.700 0.2777 0.2621 0.2486 0.2377 0.2258
12.950 0.2154 0.2036 0.1944 0.1860 0.1803
13.200 0.1761 0.1730 0.1698 0.1671 0.1641
13.450 0.1614 0.1584 0.1557 0.1527 0.1500
13.700 0.1469 0.1442 0.1411 0.1383 0.1353
13.950 0.1325 0.1294 0.1269 0.1244 0.1225
14.200 0.1209 0.1195 0.1180 0.1166 0.1152
14.450 0.1139 0.1124 0.1110 0.1096 0.1083
14.700 0.1068 0.1054 0.1040 0.1027 0.1011
14.950 0.0998 0.0983 0.0970 0.0955 0.0941
15.200 0.0926 0.0913 0.0897 0.0884 0.0869
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years
Label: PDA-1A Storm Event: 100 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

15.450 0.0856 0.0840 0.0827 0.0812 0.0798
15.700 0.0782 0.0769 0.0754 0.0740 0.0725
15.950 0.0711 0.0696 0.0684 0.0672 0.0663
16.200 0.0654 0.0648 0.0642 0.0636 0.0628
16.450 0.0622 0.0616 0.0611 0.0603 0.0597
16.700 0.0591 0.0586 0.0578 0.0572 0.0566
16.950 0.0560 0.0553 0.0547 0.0541 0.0535
17.200 0.0528 0.0521 0.0516 0.0510 0.0502
17.450 0.0496 0.0490 0.0484 0.0477 0.0471
17.700 0.0465 0.0459 0.0451 0.0445 0.0439
17.950 0.0433 0.0426 0.0420 0.0415 0.0412
18.200 0.0410 0.0408 0.0406 0.0404 0.0402
18.450 0.0400 0.0398 0.0396 0.0394 0.0393
18.700 0.0390 0.0389 0.0387 0.0385 0.0383
18.950 0.0381 0.0379 0.0378 0.0375 0.0373
19.200 0.0372 0.0370 0.0368 0.0366 0.0364
19.450 0.0363 0.0360 0.0358 0.0357 0.0355
19.700 0.0353 0.0351 0.0349 0.0347 0.0345
19.950 0.0343 0.0341 0.0340 0.0337 0.0336
20.200 0.0335 0.0334 0.0332 0.0330 0.0329
20.450 0.0327 0.0326 0.0325 0.0323 0.0322
20.700 0.0319 0.0318 0.0317 0.0316 0.0314
20.950 0.0313 0.0312 0.0311 0.0309 0.0307
21.200 0.0306 0.0304 0.0303 0.0302 0.0301
21.450 0.0299 0.0297 0.0295 0.0294 0.0293
21.700 0.0291 0.0290 0.0289 0.0288 0.0286
21.950 0.0284 0.0283 0.0281 0.0280 0.0279
22.200 0.0278 0.0276 0.0274 0.0272 0.0271
22.450 0.0270 0.0268 0.0267 0.0266 0.0265
22.700 0.0263 0.0261 0.0260 0.0258 0.0257
22.950 0.0256 0.0254 0.0253 0.0250 0.0249
23.200 0.0248 0.0247 0.0245 0.0244 0.0243
23.450 0.0242 0.0240 0.0238 0.0236 0.0235
23.700 0.0234 0.0233 0.0231 0.0230 0.0227
23.950 0.0226 0.0224 (N/A) (N/A) (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 1 years

Label: PDA-1B Storm Event: 1 YR
Storm Event 1YR
Return Event 1 years
Duration 24.000 hours
Depth 2.8 in
Time of n.o:nm:ﬁa.n_o: 0.083 hours
(Composite)

Area (User Defined) 2,668.000 ft2
Computational Time 0.011 hours
Increment

Time to Peak (Computed) 12.111 hours
Flow (Peak, Computed) 0.0796 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.0790 ft3/s
Drainage Area
SCS CN (Composite) 82.000
Area (User Defined) 2,668.000 ft2
Maximum Retention .
. 2.2in
(Pervious)
Maximum Retention 0.4in
(Pervious, 20 percent) '
Cumulative Runoff
Cumulative Runoff Depth .
. 1.2in
(Pervious)
Runoff Volume (Pervious) 275.435 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 275.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.8328 ft3/s

Unit peak time, Tp 0.056 hours
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Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: PDA-1B Storm Event: 1 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 1 years

Label: PDA-1B

Storm Event 1YR

Return Event 1 years

Duration 24.000 hours

Depth 2.8 in

Time of n.o:nm:qm.n_o: 0.083 hours

(Composite)

Area (User Defined) 2,668.000 ft2

HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

10.300 0.0010 0.0011 0.0012 0.0013 0.0014
10.550 0.0015 0.0016 0.0017 0.0018 0.0019
10.800 0.0020 0.0021 0.0022 0.0023 0.0024
11.050 0.0026 0.0028 0.0030 0.0033 0.0036
11.300 0.0039 0.0043 0.0046 0.0050 0.0054
11.550 0.0065 0.0080 0.0104 0.0134 0.0168
11.800 0.0205 0.0247 0.0293 0.0442 0.0640
12.050 0.0731 0.0790 0.0677 0.0501 0.0430
12.300 0.0382 0.0338 0.0293 0.0247 0.0200
12.550 0.0168 0.0140 0.0129 0.0123 0.0118
12.800 0.0113 0.0108 0.0103 0.0098 0.0093
13.050 0.0089 0.0086 0.0084 0.0083 0.0082
13.300 0.0080 0.0079 0.0078 0.0077 0.0075
13.550 0.0074 0.0073 0.0071 0.0070 0.0069
13.800 0.0067 0.0066 0.0065 0.0063 0.0062
14.050 0.0061 0.0060 0.0059 0.0059 0.0058
14.300 0.0057 0.0057 0.0056 0.0055 0.0055
14.550 0.0054 0.0053 0.0053 0.0052 0.0051
14.800 0.0051 0.0050 0.0049 0.0049 0.0048
15.050 0.0047 0.0047 0.0046 0.0045 0.0045
15.300 0.0044 0.0043 0.0043 0.0042 0.0041
15.550 0.0041 0.0040 0.0039 0.0038 0.0038
15.800 0.0037 0.0036 0.0036 0.0035 0.0034
16.050 0.0034 0.0033 0.0033 0.0032 0.0032
16.300 0.0032 0.0032 0.0031 0.0031 0.0031
16.550 0.0030 0.0030 0.0030 0.0029 0.0029
16.800 0.0029 0.0028 0.0028 0.0028 0.0027
17.050 0.0027 0.0027 0.0027 0.0026 0.0026
17.300 0.0026 0.0025 0.0025 0.0025 0.0024
17.550 0.0024 0.0024 0.0023 0.0023 0.0023
17.800 0.0022 0.0022 0.0022 0.0022 0.0021
18.050 0.0021 0.0021 0.0021 0.0021 0.0021
18.300 0.0020 0.0020 0.0020 0.0020 0.0020
18.550 0.0020 0.0020 0.0020 0.0020 0.0020
18.800 0.0020 0.0019 0.0019 0.0019 0.0019
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 1 years
Label: PDA-1B Storm Event: 1 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

19.050 0.0019 0.0019 0.0019 0.0019 0.0019
19.300 0.0019 0.0018 0.0018 0.0018 0.0018
19.550 0.0018 0.0018 0.0018 0.0018 0.0018
19.800 0.0018 0.0018 0.0017 0.0017 0.0017
20.050 0.0017 0.0017 0.0017 0.0017 0.0017
20.300 0.0017 0.0017 0.0017 0.0017 0.0017
20.550 0.0016 0.0016 0.0016 0.0016 0.0016
20.800 0.0016 0.0016 0.0016 0.0016 0.0016
21.050 0.0016 0.0016 0.0016 0.0016 0.0015
21.300 0.0015 0.0015 0.0015 0.0015 0.0015
21.550 0.0015 0.0015 0.0015 0.0015 0.0015
21.800 0.0015 0.0015 0.0015 0.0014 0.0014
22.050 0.0014 0.0014 0.0014 0.0014 0.0014
22.300 0.0014 0.0014 0.0014 0.0014 0.0014
22.550 0.0014 0.0014 0.0014 0.0013 0.0013
22.800 0.0013 0.0013 0.0013 0.0013 0.0013
23.050 0.0013 0.0013 0.0013 0.0013 0.0013
23.300 0.0012 0.0012 0.0012 0.0012 0.0012
23.550 0.0012 0.0012 0.0012 0.0012 0.0012
23.800 0.0012 0.0012 0.0012 0.0012 0.0012
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Subsection: Unit Hydrograph Summary Return Event: 10 years

Label: PDA-1B Storm Event: 10 YR
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:ﬁa.n_o: 0.083 hours
(Composite)

Area (User Defined) 2,668.000 ft2
Computational Time 0.011 hours
Increment

Time to Peak (Computed) 12.111 hours
Flow (Peak, Computed) 0.1972 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.1972 ft3/s
Drainage Area
SCS CN (Composite) 82.000
Area (User Defined) 2,668.000 ft2
Maximum Retention .
. 2.2in
(Pervious)
Maximum Retention 0.4in
(Pervious, 20 percent) '
Cumulative Runoff
Cumulative Runoff Depth .
. 3.1in
(Pervious)
Runoff Volume (Pervious) 696.524 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 696.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.8328 ft3/s

Unit peak time, Tp 0.056 hours
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Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: PDA-1B Storm Event: 10 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 10 years

Storm Event: 10 YR

Label: PDA-1B
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:qm.n_o: 0.083 hours
(Composite)
Area (User Defined) 2,668.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
8.150 0.0010 0.0011 0.0012 0.0012 0.0013
8.400 0.0014 0.0015 0.0016 0.0016 0.0017
8.650 0.0018 0.0019 0.0020 0.0021 0.0022
8.900 0.0023 0.0024 0.0025 0.0026 0.0027
9.150 0.0028 0.0029 0.0031 0.0032 0.0033
9.400 0.0034 0.0035 0.0037 0.0038 0.0039
9.650 0.0041 0.0042 0.0044 0.0045 0.0046
9.900 0.0048 0.0049 0.0051 0.0053 0.0054
10.150 0.0057 0.0059 0.0061 0.0064 0.0066
10.400 0.0069 0.0071 0.0074 0.0077 0.0080
10.650 0.0082 0.0085 0.0088 0.0091 0.0094
10.900 0.0097 0.0100 0.0103 0.0109 0.0114
11.150 0.0122 0.0131 0.0140 0.0149 0.0159
11.400 0.0169 0.0179 0.0190 0.0226 0.0270
11.650 0.0345 0.0432 0.0525 0.0625 0.0730
11.900 0.0842 0.1225 0.1707 0.1882 0.1972
12.150 0.1652 0.1202 0.1016 0.0894 0.0785
12.400 0.0676 0.0567 0.0456 0.0382 0.0317
12.650 0.0293 0.0279 0.0267 0.0255 0.0243
12.900 0.0232 0.0220 0.0208 0.0200 0.0192
13.150 0.0188 0.0185 0.0182 0.0179 0.0176
13.400 0.0173 0.0170 0.0167 0.0164 0.0160
13.650 0.0157 0.0154 0.0151 0.0148 0.0145
13.900 0.0142 0.0139 0.0136 0.0133 0.0131
14.150 0.0129 0.0128 0.0126 0.0125 0.0123
14.400 0.0122 0.0120 0.0119 0.0117 0.0116
14.650 0.0114 0.0113 0.0111 0.0110 0.0108
14.900 0.0107 0.0105 0.0104 0.0102 0.0101
15.150 0.0099 0.0098 0.0096 0.0095 0.0093
15.400 0.0092 0.0090 0.0089 0.0087 0.0086
15.650 0.0084 0.0082 0.0081 0.0079 0.0078
15.900 0.0076 0.0075 0.0073 0.0072 0.0071
16.150 0.0070 0.0069 0.0069 0.0068 0.0067
16.400 0.0067 0.0066 0.0066 0.0065 0.0064
16.650 0.0063 0.0063 0.0062 0.0061 0.0061
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 10 years
Label: PDA-1B Storm Event: 10 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

16.900 0.0060 0.0059 0.0059 0.0058 0.0057
17.150 0.0057 0.0056 0.0055 0.0055 0.0054
17.400 0.0053 0.0053 0.0052 0.0051 0.0050
17.650 0.0050 0.0049 0.0049 0.0048 0.0047
17.900 0.0047 0.0046 0.0045 0.0045 0.0044
18.150 0.0044 0.0044 0.0043 0.0043 0.0043
18.400 0.0043 0.0043 0.0042 0.0042 0.0042
18.650 0.0042 0.0042 0.0041 0.0041 0.0041
18.900 0.0041 0.0041 0.0041 0.0040 0.0040
19.150 0.0040 0.0040 0.0039 0.0039 0.0039
19.400 0.0039 0.0039 0.0038 0.0038 0.0038
19.650 0.0038 0.0038 0.0037 0.0037 0.0037
19.900 0.0037 0.0037 0.0036 0.0036 0.0036
20.150 0.0036 0.0036 0.0036 0.0035 0.0035
20.400 0.0035 0.0035 0.0035 0.0035 0.0035
20.650 0.0034 0.0034 0.0034 0.0034 0.0034
20.900 0.0034 0.0033 0.0033 0.0033 0.0033
21.150 0.0033 0.0033 0.0033 0.0032 0.0032
21.400 0.0032 0.0032 0.0032 0.0032 0.0032
21.650 0.0031 0.0031 0.0031 0.0031 0.0031
21.900 0.0031 0.0030 0.0030 0.0030 0.0030
22.150 0.0030 0.0030 0.0029 0.0029 0.0029
22.400 0.0029 0.0029 0.0029 0.0029 0.0029
22.650 0.0028 0.0028 0.0028 0.0028 0.0028
22.900 0.0027 0.0027 0.0027 0.0027 0.0027
23.150 0.0027 0.0027 0.0026 0.0026 0.0026
23.400 0.0026 0.0026 0.0026 0.0025 0.0025
23.650 0.0025 0.0025 0.0025 0.0025 0.0024
23.900 0.0024 0.0024 0.0024 (N/A) (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 100 years

Label: PDA-1B Storm Event: 100 YR
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:ﬁa.n_o: 0.083 hours
(Composite)

Area (User Defined) 2,668.000 ft2
Computational Time 0.011 hours
Increment

Time to Peak (Computed) 12.100 hours
Flow (Peak, Computed) 0.4068 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.4068 ft3/s
Drainage Area
SCS CN (Composite) 82.000
Area (User Defined) 2,668.000 ft2
Maximum Retention .
. 2.2in
(Pervious)
Maximum Retention 0.4in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 6.7 in
(Pervious)
Runoff Volume (Pervious) 1,493.645 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 1,493.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.8328 ft3/s

Unit peak time, Tp 0.056 hours
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Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: PDA-1B Storm Event: 100 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 100 years
Storm Event: 100 YR

Label: PDA-1B
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:qm.n_o: 0.083 hours
(Composite)
Area (User Defined) 2,668.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
5.650 0.0010 0.0011 0.0011 0.0012 0.0012
5.900 0.0013 0.0013 0.0014 0.0014 0.0015
6.150 0.0015 0.0016 0.0017 0.0017 0.0018
6.400 0.0019 0.0020 0.0021 0.0021 0.0022
6.650 0.0023 0.0024 0.0025 0.0026 0.0027
6.900 0.0028 0.0028 0.0029 0.0030 0.0031
7.150 0.0032 0.0033 0.0034 0.0035 0.0037
7.400 0.0038 0.0039 0.0040 0.0041 0.0042
7.650 0.0043 0.0044 0.0046 0.0047 0.0048
7.900 0.0049 0.0050 0.0051 0.0053 0.0055
8.150 0.0057 0.0058 0.0061 0.0063 0.0065
8.400 0.0067 0.0069 0.0071 0.0074 0.0076
8.650 0.0078 0.0081 0.0083 0.0086 0.0088
8.900 0.0091 0.0093 0.0096 0.0099 0.0101
9.150 0.0104 0.0107 0.0110 0.0113 0.0115
9.400 0.0118 0.0121 0.0124 0.0127 0.0130
9.650 0.0133 0.0136 0.0139 0.0142 0.0146
9.900 0.0149 0.0152 0.0155 0.0159 0.0164
10.150 0.0169 0.0174 0.0180 0.0185 0.0191
10.400 0.0197 0.0202 0.0208 0.0214 0.0220
10.650 0.0226 0.0233 0.0239 0.0245 0.0251
10.900 0.0258 0.0264 0.0271 0.0282 0.0295
11.150 0.0313 0.0333 0.0354 0.0375 0.0396
11.400 0.0418 0.0440 0.0462 0.0546 0.0648
11.650 0.0819 0.1013 0.1215 0.1426 0.1644
11.900 0.1868 0.2667 0.3648 0.3948 0.4068
12.150 0.3366 0.2426 0.2037 0.1781 0.1557
12.400 0.1338 0.1119 0.0897 0.0751 0.0622
12.650 0.0574 0.0545 0.0521 0.0498 0.0475
12.900 0.0451 0.0428 0.0405 0.0388 0.0373
13.150 0.0365 0.0358 0.0352 0.0346 0.0340
13.400 0.0334 0.0328 0.0322 0.0316 0.0310
13.650 0.0304 0.0298 0.0292 0.0286 0.0280
13.900 0.0273 0.0267 0.0261 0.0256 0.0252
14.150 0.0248 0.0246 0.0243 0.0240 0.0237
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years
Label: PDA-1B Storm Event: 100 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

14.400 0.0234 0.0231 0.0228 0.0225 0.0222
14.650 0.0219 0.0216 0.0213 0.0211 0.0208
14.900 0.0204 0.0202 0.0199 0.0196 0.0193
15.150 0.0190 0.0187 0.0184 0.0181 0.0178
15.400 0.0175 0.0172 0.0169 0.0166 0.0163
15.650 0.0160 0.0157 0.0154 0.0151 0.0148
15.900 0.0145 0.0142 0.0140 0.0137 0.0135
16.150 0.0133 0.0132 0.0131 0.0130 0.0128
16.400 0.0127 0.0126 0.0125 0.0123 0.0122
16.650 0.0120 0.0119 0.0118 0.0116 0.0115
16.900 0.0114 0.0113 0.0111 0.0110 0.0109
17.150 0.0108 0.0106 0.0105 0.0104 0.0102
17.400 0.0101 0.0100 0.0099 0.0097 0.0096
17.650 0.0094 0.0093 0.0092 0.0090 0.0089
17.900 0.0088 0.0087 0.0085 0.0084 0.0083
18.150 0.0083 0.0083 0.0082 0.0082 0.0082
18.400 0.0081 0.0081 0.0080 0.0080 0.0080
18.650 0.0079 0.0079 0.0078 0.0078 0.0078
18.900 0.0077 0.0077 0.0077 0.0076 0.0076
19.150 0.0075 0.0075 0.0075 0.0074 0.0074
19.400 0.0073 0.0073 0.0073 0.0072 0.0072
19.650 0.0071 0.0071 0.0071 0.0070 0.0070
19.900 0.0069 0.0069 0.0069 0.0068 0.0068
20.150 0.0068 0.0068 0.0067 0.0067 0.0066
20.400 0.0066 0.0066 0.0066 0.0065 0.0065
20.650 0.0065 0.0064 0.0064 0.0064 0.0064
20.900 0.0063 0.0063 0.0063 0.0063 0.0062
21.150 0.0062 0.0062 0.0061 0.0061 0.0061
21.400 0.0060 0.0060 0.0060 0.0059 0.0059
21.650 0.0059 0.0058 0.0058 0.0058 0.0058
21.900 0.0057 0.0057 0.0057 0.0057 0.0056
22.150 0.0056 0.0056 0.0055 0.0055 0.0055
22.400 0.0055 0.0054 0.0054 0.0054 0.0054
22.650 0.0053 0.0053 0.0052 0.0052 0.0052
22.900 0.0052 0.0051 0.0051 0.0051 0.0050
23.150 0.0050 0.0050 0.0050 0.0049 0.0049
23.400 0.0049 0.0049 0.0048 0.0048 0.0047
23.650 0.0047 0.0047 0.0047 0.0046 0.0046
23.900 0.0045 0.0045 0.0045 (N/A) (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 1 years

Label: PDA-1C Storm Event: 1 YR
Storm Event 1YR
Return Event 1 years
Duration 24.000 hours
Depth 2.8 in
Time of n.o:nm:ﬁa.n_o: 0.083 hours
(Composite)

Area (User Defined) 3,232.000 ft2
Computational Time 0.011 hours
Increment

Time to Peak (Computed) 12.111 hours
Flow (Peak, Computed) 0.1014 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.1008 ft3/s
Drainage Area
SCS CN (Composite) 83.000
Area (User Defined) 3,232.000 ft2
Maximum Retention .
. 2.0in
(Pervious)
Maximum Retention 0.4in
(Pervious, 20 percent) '
Cumulative Runoff
Cumulative Runoff Depth .
. 1.3in
(Pervious)
Runoff Volume (Pervious) 350.962 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 351.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 1.0088 ft3/s

Unit peak time, Tp 0.056 hours
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Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: PDA-1C Storm Event: 1 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 1 years

Label: PDA-1C

Storm Event 1YR

Return Event 1 years

Duration 24.000 hours

Depth 2.8 in

Time of n.o:nm:qm.n_o: 0.083 hours

(Composite)

Area (User Defined) 3,232.000 ft2

HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

10.000 0.0010 0.0011 0.0012 0.0013 0.0014
10.250 0.0015 0.0016 0.0017 0.0018 0.0019
10.500 0.0020 0.0022 0.0023 0.0024 0.0025
10.750 0.0027 0.0028 0.0030 0.0031 0.0033
11.000 0.0034 0.0037 0.0039 0.0042 0.0046
11.250 0.0050 0.0054 0.0058 0.0063 0.0068
11.500 0.0073 0.0088 0.0107 0.0140 0.0178
11.750 0.0222 0.0270 0.0324 0.0383 0.0574
12.000 0.0825 0.0937 0.1008 0.0861 0.0636
12.250 0.0544 0.0482 0.0426 0.0370 0.0312
12.500 0.0251 0.0211 0.0176 0.0163 0.0155
12.750 0.0148 0.0142 0.0136 0.0130 0.0123
13.000 0.0117 0.0112 0.0108 0.0106 0.0104
13.250 0.0102 0.0101 0.0099 0.0098 0.0096
13.500 0.0094 0.0093 0.0091 0.0089 0.0088
13.750 0.0086 0.0084 0.0083 0.0081 0.0079
14.000 0.0078 0.0076 0.0075 0.0074 0.0073
14.250 0.0072 0.0071 0.0071 0.0070 0.0069
14.500 0.0068 0.0067 0.0067 0.0066 0.0065
14.750 0.0064 0.0063 0.0063 0.0062 0.0061
15.000 0.0060 0.0059 0.0058 0.0057 0.0057
15.250 0.0056 0.0055 0.0054 0.0053 0.0052
15.500 0.0051 0.0051 0.0050 0.0049 0.0048
15.750 0.0047 0.0046 0.0045 0.0044 0.0043
16.000 0.0043 0.0042 0.0041 0.0041 0.0040
16.250 0.0040 0.0040 0.0039 0.0039 0.0038
16.500 0.0038 0.0038 0.0037 0.0037 0.0037
16.750 0.0036 0.0036 0.0035 0.0035 0.0035
17.000 0.0034 0.0034 0.0034 0.0033 0.0033
17.250 0.0032 0.0032 0.0032 0.0031 0.0031
17.500 0.0030 0.0030 0.0030 0.0029 0.0029
17.750 0.0028 0.0028 0.0028 0.0027 0.0027
18.000 0.0026 0.0026 0.0026 0.0026 0.0026
18.250 0.0026 0.0025 0.0025 0.0025 0.0025
18.500 0.0025 0.0025 0.0025 0.0025 0.0024
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 1 years
Label: PDA-1C Storm Event: 1 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

18.750 0.0024 0.0024 0.0024 0.0024 0.0024
19.000 0.0024 0.0024 0.0024 0.0023 0.0023
19.250 0.0023 0.0023 0.0023 0.0023 0.0023
19.500 0.0023 0.0023 0.0022 0.0022 0.0022
19.750 0.0022 0.0022 0.0022 0.0022 0.0022
20.000 0.0021 0.0021 0.0021 0.0021 0.0021
20.250 0.0021 0.0021 0.0021 0.0021 0.0021
20.500 0.0021 0.0020 0.0020 0.0020 0.0020
20.750 0.0020 0.0020 0.0020 0.0020 0.0020
21.000 0.0020 0.0020 0.0019 0.0019 0.0019
21.250 0.0019 0.0019 0.0019 0.0019 0.0019
21.500 0.0019 0.0019 0.0019 0.0019 0.0018
21.750 0.0018 0.0018 0.0018 0.0018 0.0018
22.000 0.0018 0.0018 0.0018 0.0018 0.0018
22.250 0.0017 0.0017 0.0017 0.0017 0.0017
22.500 0.0017 0.0017 0.0017 0.0017 0.0017
22.750 0.0017 0.0016 0.0016 0.0016 0.0016
23.000 0.0016 0.0016 0.0016 0.0016 0.0016
23.250 0.0016 0.0015 0.0015 0.0015 0.0015
23.500 0.0015 0.0015 0.0015 0.0015 0.0015
23.750 0.0015 0.0015 0.0015 0.0014 0.0014
24.000 0.0014 (N/A) (N/A) (N/A) (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 10 years

Label: PDA-1C Storm Event: 10 YR
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:ﬁa.n_o: 0.083 hours
(Composite)

Area (User Defined) 3,232.000 ft2
Computational Time 0.011 hours
Increment

Time to Peak (Computed) 12.100 hours
Flow (Peak, Computed) 0.2452 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.2452 ft3/s
Drainage Area
SCS CN (Composite) 83.000
Area (User Defined) 3,232.000 ft2
Maximum Retention .
. 2.0in
(Pervious)
Maximum Retention 0.4in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 32in
(Pervious)
Runoff Volume (Pervious) 869.526 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 869.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 1.0088 ft3/s

Unit peak time, Tp 0.056 hours
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Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: PDA-1C Storm Event: 10 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 10 years

Storm Event: 10 YR

Label: PDA-1C
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:qm.n_o: 0.083 hours
(Composite)
Area (User Defined) 3,232.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
7.750 0.0010 0.0011 0.0012 0.0012 0.0013
8.000 0.0013 0.0014 0.0015 0.0016 0.0017
8.250 0.0018 0.0018 0.0019 0.0020 0.0021
8.500 0.0022 0.0024 0.0025 0.0026 0.0027
8.750 0.0028 0.0029 0.0031 0.0032 0.0033
9.000 0.0035 0.0036 0.0037 0.0039 0.0040
9.250 0.0042 0.0043 0.0045 0.0046 0.0048
9.500 0.0050 0.0051 0.0053 0.0055 0.0057
9.750 0.0058 0.0060 0.0062 0.0064 0.0066
10.000 0.0067 0.0070 0.0072 0.0075 0.0078
10.250 0.0081 0.0084 0.0087 0.0090 0.0093
10.500 0.0097 0.0100 0.0104 0.0107 0.0111
10.750 0.0114 0.0118 0.0122 0.0126 0.0130
11.000 0.0134 0.0140 0.0147 0.0157 0.0168
11.250 0.0180 0.0192 0.0204 0.0216 0.0229
11.500 0.0242 0.0288 0.0344 0.0439 0.0548
11.750 0.0665 0.0789 0.0921 0.1059 0.1536
12.000 0.2134 0.2346 0.2452 0.2050 0.1489
12.250 0.1258 0.1105 0.0970 0.0836 0.0701
12.500 0.0563 0.0472 0.0391 0.0361 0.0344
12.750 0.0329 0.0314 0.0300 0.0285 0.0271
13.000 0.0256 0.0246 0.0236 0.0231 0.0227
13.250 0.0224 0.0220 0.0216 0.0212 0.0209
13.500 0.0205 0.0201 0.0197 0.0194 0.0190
13.750 0.0186 0.0182 0.0179 0.0175 0.0171
14.000 0.0167 0.0164 0.0161 0.0159 0.0157
14.250 0.0155 0.0153 0.0152 0.0150 0.0148
14.500 0.0146 0.0144 0.0143 0.0141 0.0139
14.750 0.0137 0.0135 0.0133 0.0131 0.0130
15.000 0.0128 0.0126 0.0124 0.0122 0.0120
15.250 0.0118 0.0116 0.0115 0.0113 0.0111
15.500 0.0109 0.0107 0.0105 0.0103 0.0101
15.750 0.0099 0.0098 0.0096 0.0094 0.0092
16.000 0.0090 0.0089 0.0087 0.0086 0.0085
16.250 0.0084 0.0084 0.0083 0.0082 0.0081
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 10 years
Label: PDA-1C Storm Event: 10 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

16.500 0.0080 0.0079 0.0079 0.0078 0.0077
16.750 0.0076 0.0075 0.0074 0.0074 0.0073
17.000 0.0072 0.0071 0.0070 0.0070 0.0069
17.250 0.0068 0.0067 0.0066 0.0065 0.0065
17.500 0.0064 0.0063 0.0062 0.0061 0.0060
17.750 0.0060 0.0059 0.0058 0.0057 0.0056
18.000 0.0055 0.0055 0.0054 0.0054 0.0054
18.250 0.0053 0.0053 0.0053 0.0053 0.0052
18.500 0.0052 0.0052 0.0052 0.0051 0.0051
18.750 0.0051 0.0051 0.0050 0.0050 0.0050
19.000 0.0050 0.0049 0.0049 0.0049 0.0049
19.250 0.0048 0.0048 0.0048 0.0048 0.0047
19.500 0.0047 0.0047 0.0047 0.0046 0.0046
19.750 0.0046 0.0046 0.0045 0.0045 0.0045
20.000 0.0045 0.0044 0.0044 0.0044 0.0044
20.250 0.0044 0.0043 0.0043 0.0043 0.0043
20.500 0.0043 0.0043 0.0042 0.0042 0.0042
20.750 0.0042 0.0042 0.0041 0.0041 0.0041
21.000 0.0041 0.0041 0.0040 0.0040 0.0040
21.250 0.0040 0.0040 0.0040 0.0039 0.0039
21.500 0.0039 0.0039 0.0039 0.0038 0.0038
21.750 0.0038 0.0038 0.0038 0.0037 0.0037
22.000 0.0037 0.0037 0.0037 0.0036 0.0036
22.250 0.0036 0.0036 0.0036 0.0036 0.0035
22.500 0.0035 0.0035 0.0035 0.0035 0.0034
22.750 0.0034 0.0034 0.0034 0.0034 0.0033
23.000 0.0033 0.0033 0.0033 0.0033 0.0033
23.250 0.0032 0.0032 0.0032 0.0032 0.0032
23.500 0.0031 0.0031 0.0031 0.0031 0.0031
23.750 0.0030 0.0030 0.0030 0.0030 0.0030
24.000 0.0030 (N/A) (N/A) (N/A) (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 100 years

Label: PDA-1C Storm Event: 100 YR
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:ﬁa.n_o: 0.083 hours
(Composite)

Area (User Defined) 3,232.000 ft2
Computational Time 0.011 hours
Increment

Time to Peak (Computed) 12.100 hours
Flow (Peak, Computed) 0.4990 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.4990 ft3/s
Drainage Area
SCS CN (Composite) 83.000
Area (User Defined) 3,232.000 ft2
Maximum Retention .
. 2.0in
(Pervious)
Maximum Retention 0.4in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 6.8 in
(Pervious)
Runoff Volume (Pervious) 1,842.305 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 1,841.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 1.0088 ft3/s

Unit peak time, Tp 0.056 hours
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Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: PDA-1C Storm Event: 100 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 100 years
Storm Event: 100 YR

Label: PDA-1C
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:qm.n_o: 0.083 hours
(Composite)
Area (User Defined) 3,232.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
5.200 0.0010 0.0011 0.0011 0.0012 0.0012
5.450 0.0013 0.0014 0.0014 0.0015 0.0015
5.700 0.0016 0.0017 0.0017 0.0018 0.0018
5.950 0.0019 0.0020 0.0020 0.0021 0.0022
6.200 0.0023 0.0024 0.0025 0.0026 0.0027
6.450 0.0028 0.0029 0.0030 0.0031 0.0032
6.700 0.0033 0.0034 0.0035 0.0036 0.0038
6.950 0.0039 0.0040 0.0041 0.0043 0.0044
7.200 0.0045 0.0046 0.0048 0.0049 0.0050
7.450 0.0052 0.0053 0.0055 0.0056 0.0057
7.700 0.0059 0.0060 0.0062 0.0063 0.0065
7.950 0.0066 0.0068 0.0070 0.0072 0.0074
8.200 0.0077 0.0079 0.0082 0.0085 0.0087
8.450 0.0090 0.0093 0.0096 0.0099 0.0102
8.700 0.0105 0.0108 0.0111 0.0114 0.0117
8.950 0.0121 0.0124 0.0127 0.0131 0.0134
9.200 0.0137 0.0141 0.0144 0.0148 0.0151
9.450 0.0155 0.0159 0.0162 0.0166 0.0170
9.700 0.0174 0.0177 0.0181 0.0185 0.0189
9.950 0.0193 0.0197 0.0202 0.0207 0.0213
10.200 0.0220 0.0227 0.0234 0.0241 0.0248
10.450 0.0255 0.0262 0.0270 0.0277 0.0285
10.700 0.0292 0.0300 0.0308 0.0315 0.0323
10.950 0.0331 0.0339 0.0353 0.0369 0.0392
11.200 0.0416 0.0442 0.0468 0.0494 0.0521
11.450 0.0548 0.0575 0.0679 0.0806 0.1017
11.700 0.1256 0.1506 0.1766 0.2032 0.2306
11.950 0.3287 0.4489 0.4851 0.4990 0.4125
12.200 0.2971 0.2493 0.2178 0.1904 0.1635
12.450 0.1368 0.1096 0.0918 0.0760 0.0701
12.700 0.0666 0.0636 0.0608 0.0579 0.0551
12.950 0.0523 0.0494 0.0474 0.0455 0.0445
13.200 0.0437 0.0430 0.0422 0.0415 0.0408
13.450 0.0400 0.0393 0.0386 0.0378 0.0371
13.700 0.0363 0.0356 0.0348 0.0341 0.0334
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years
Label: PDA-1C Storm Event: 100 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

13.950 0.0326 0.0319 0.0313 0.0307 0.0303
14.200 0.0299 0.0296 0.0292 0.0289 0.0285
14.450 0.0282 0.0278 0.0274 0.0271 0.0267
14.700 0.0264 0.0260 0.0257 0.0253 0.0249
14.950 0.0246 0.0242 0.0239 0.0235 0.0231
15.200 0.0228 0.0224 0.0220 0.0217 0.0213
15.450 0.0210 0.0206 0.0202 0.0199 0.0195
15.700 0.0192 0.0188 0.0185 0.0181 0.0177
15.950 0.0174 0.0170 0.0167 0.0165 0.0163
16.200 0.0161 0.0159 0.0158 0.0156 0.0154
16.450 0.0153 0.0152 0.0150 0.0148 0.0147
16.700 0.0145 0.0144 0.0142 0.0140 0.0139
16.950 0.0137 0.0135 0.0134 0.0133 0.0131
17.200 0.0129 0.0128 0.0126 0.0125 0.0123
17.450 0.0121 0.0120 0.0118 0.0117 0.0115
17.700 0.0114 0.0112 0.0110 0.0109 0.0107
17.950 0.0106 0.0104 0.0103 0.0102 0.0101
18.200 0.0101 0.0100 0.0100 0.0099 0.0099
18.450 0.0098 0.0098 0.0097 0.0097 0.0096
18.700 0.0096 0.0095 0.0095 0.0095 0.0094
18.950 0.0094 0.0093 0.0093 0.0092 0.0092
19.200 0.0091 0.0091 0.0090 0.0090 0.0089
19.450 0.0089 0.0088 0.0088 0.0088 0.0087
19.700 0.0086 0.0086 0.0086 0.0085 0.0085
19.950 0.0084 0.0084 0.0083 0.0083 0.0082
20.200 0.0082 0.0082 0.0081 0.0081 0.0081
20.450 0.0080 0.0080 0.0080 0.0079 0.0079
20.700 0.0078 0.0078 0.0078 0.0078 0.0077
20.950 0.0077 0.0077 0.0076 0.0076 0.0075
21.200 0.0075 0.0075 0.0074 0.0074 0.0074
21.450 0.0073 0.0072 0.0072 0.0072 0.0072
21.700 0.0071 0.0071 0.0071 0.0071 0.0070
21.950 0.0070 0.0069 0.0069 0.0069 0.0068
22.200 0.0068 0.0067 0.0067 0.0067 0.0067
22.450 0.0066 0.0065 0.0065 0.0065 0.0065
22.700 0.0064 0.0064 0.0063 0.0063 0.0063
22.950 0.0063 0.0062 0.0062 0.0061 0.0061
23.200 0.0061 0.0060 0.0060 0.0060 0.0060
23.450 0.0059 0.0058 0.0058 0.0058 0.0057
23.700 0.0057 0.0057 0.0056 0.0056 0.0055
23.950 0.0055 0.0055 (N/A) (N/A) (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 1 years

Label: PDA-1D Storm Event: 1 YR
Storm Event 1YR
Return Event 1 years
Duration 24.000 hours
Depth 2.8 in
Time of n.o:nm:ﬁa.n_o: 0.083 hours
(Composite)

Area (User Defined) 2,993.000 ft2
Computational Time 0.011 hours
Increment

Time to Peak (Computed) 12.111 hours
Flow (Peak, Computed) 0.0758 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.0751 ft3/s
Drainage Area
SCS CN (Composite) 79.000
Area (User Defined) 2,993.000 ft2
Maximum Retention .
. 2.7 in
(Pervious)
Maximum Retention 05 in
(Pervious, 20 percent) '
Cumulative Runoff
Cumulative Runoff Depth .
. 1.11in
(Pervious)
Runoff Volume (Pervious) 264.038 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 264.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.9342 ft3/s

Unit peak time, Tp 0.056 hours
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Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: PDA-1D Storm Event: 1 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 1 years

Label: PDA-1D

Storm Event 1YR

Return Event 1 years

Duration 24.000 hours

Depth 2.8 in

Time of n.o:nm:qm.n_o: 0.083 hours

(Composite)

Area (User Defined) 2,993.000 ft2

HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

10.750 0.0010 0.0011 0.0012 0.0013 0.0014
11.000 0.0015 0.0017 0.0018 0.0021 0.0023
11.250 0.0025 0.0028 0.0031 0.0034 0.0037
11.500 0.0041 0.0051 0.0063 0.0084 0.0109
11.750 0.0139 0.0174 0.0214 0.0258 0.0398
12.000 0.0587 0.0683 0.0751 0.0651 0.0486
12.250 0.0420 0.0375 0.0333 0.0290 0.0245
12.500 0.0198 0.0167 0.0139 0.0129 0.0123
12.750 0.0118 0.0113 0.0108 0.0103 0.0098
13.000 0.0093 0.0090 0.0086 0.0085 0.0083
13.250 0.0082 0.0081 0.0080 0.0079 0.0077
13.500 0.0076 0.0075 0.0074 0.0072 0.0071
13.750 0.0070 0.0068 0.0067 0.0066 0.0064
14.000 0.0063 0.0062 0.0061 0.0060 0.0059
14.250 0.0059 0.0058 0.0057 0.0057 0.0056
14.500 0.0056 0.0055 0.0054 0.0054 0.0053
14.750 0.0052 0.0052 0.0051 0.0050 0.0050
15.000 0.0049 0.0048 0.0048 0.0047 0.0046
15.250 0.0046 0.0045 0.0044 0.0044 0.0043
15.500 0.0042 0.0041 0.0041 0.0040 0.0039
15.750 0.0039 0.0038 0.0037 0.0036 0.0036
16.000 0.0035 0.0034 0.0034 0.0034 0.0033
16.250 0.0033 0.0033 0.0032 0.0032 0.0032
16.500 0.0031 0.0031 0.0031 0.0030 0.0030
16.750 0.0030 0.0029 0.0029 0.0029 0.0029
17.000 0.0028 0.0028 0.0028 0.0027 0.0027
17.250 0.0027 0.0026 0.0026 0.0026 0.0025
17.500 0.0025 0.0025 0.0024 0.0024 0.0024
17.750 0.0024 0.0023 0.0023 0.0023 0.0022
18.000 0.0022 0.0022 0.0021 0.0021 0.0021
18.250 0.0021 0.0021 0.0021 0.0021 0.0021
18.500 0.0021 0.0021 0.0020 0.0020 0.0020
18.750 0.0020 0.0020 0.0020 0.0020 0.0020
19.000 0.0020 0.0020 0.0020 0.0019 0.0019
19.250 0.0019 0.0019 0.0019 0.0019 0.0019
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 1 years
Label: PDA-1D Storm Event: 1 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

19.500 0.0019 0.0019 0.0019 0.0018 0.0018
19.750 0.0018 0.0018 0.0018 0.0018 0.0018
20.000 0.0018 0.0018 0.0018 0.0018 0.0018
20.250 0.0017 0.0017 0.0017 0.0017 0.0017
20.500 0.0017 0.0017 0.0017 0.0017 0.0017
20.750 0.0017 0.0017 0.0017 0.0016 0.0016
21.000 0.0016 0.0016 0.0016 0.0016 0.0016
21.250 0.0016 0.0016 0.0016 0.0016 0.0016
21.500 0.0016 0.0016 0.0016 0.0015 0.0015
21.750 0.0015 0.0015 0.0015 0.0015 0.0015
22.000 0.0015 0.0015 0.0015 0.0015 0.0015
22.250 0.0015 0.0014 0.0014 0.0014 0.0014
22.500 0.0014 0.0014 0.0014 0.0014 0.0014
22.750 0.0014 0.0014 0.0014 0.0014 0.0014
23.000 0.0013 0.0013 0.0013 0.0013 0.0013
23.250 0.0013 0.0013 0.0013 0.0013 0.0013
23.500 0.0013 0.0013 0.0013 0.0012 0.0012
23.750 0.0012 0.0012 0.0012 0.0012 0.0012
24.000 0.0012 (N/A) (N/A) (N/A) (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 10 years

Label: PDA-1D Storm Event: 10 YR
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:ﬁa.n_o: 0.083 hours
(Composite)

Area (User Defined) 2,993.000 ft2
Computational Time 0.011 hours
Increment

Time to Peak (Computed) 12.111 hours
Flow (Peak, Computed) 0.2037 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.2033 ft3/s
Drainage Area
SCS CN (Composite) 79.000
Area (User Defined) 2,993.000 ft2
Maximum Retention .
. 2.7 in
(Pervious)
Maximum Retention 05 in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 29in
(Pervious)
Runoff Volume (Pervious) 711.678 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 711.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.9342 ft3/s

Unit peak time, Tp 0.056 hours
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Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: PDA-1D Storm Event: 10 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 10 years

Storm Event: 10 YR

Label: PDA-1D
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:qm.n_o: 0.083 hours
(Composite)
Area (User Defined) 2,993.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
8.600 0.0010 0.0011 0.0011 0.0012 0.0013
8.850 0.0014 0.0015 0.0016 0.0017 0.0018
9.100 0.0019 0.0020 0.0021 0.0022 0.0023
9.350 0.0025 0.0026 0.0027 0.0028 0.0029
9.600 0.0031 0.0032 0.0033 0.0035 0.0036
9.850 0.0038 0.0039 0.0041 0.0042 0.0044
10.100 0.0046 0.0048 0.0050 0.0052 0.0055
10.350 0.0057 0.0060 0.0062 0.0065 0.0067
10.600 0.0070 0.0073 0.0076 0.0079 0.0082
10.850 0.0085 0.0088 0.0091 0.0094 0.0099
11.100 0.0105 0.0113 0.0121 0.0130 0.0139
11.350 0.0149 0.0159 0.0169 0.0180 0.0215
11.600 0.0259 0.0332 0.0417 0.0511 0.0612
11.850 0.0721 0.0838 0.1229 0.1729 0.1924
12.100 0.2033 0.1713 0.1252 0.1063 0.0937
12.350 0.0824 0.0712 0.0598 0.0481 0.0404
12.600 0.0335 0.0310 0.0295 0.0282 0.0270
12.850 0.0258 0.0246 0.0233 0.0221 0.0212
13.100 0.0204 0.0200 0.0196 0.0193 0.0190
13.350 0.0187 0.0184 0.0180 0.0177 0.0174
13.600 0.0171 0.0168 0.0164 0.0161 0.0158
13.850 0.0155 0.0151 0.0148 0.0145 0.0142
14.100 0.0140 0.0138 0.0136 0.0135 0.0133
14.350 0.0132 0.0130 0.0129 0.0127 0.0126
14.600 0.0124 0.0122 0.0121 0.0119 0.0118
14.850 0.0116 0.0114 0.0113 0.0111 0.0110
15.100 0.0108 0.0106 0.0105 0.0103 0.0102
15.350 0.0100 0.0098 0.0097 0.0095 0.0093
15.600 0.0092 0.0090 0.0088 0.0087 0.0085
15.850 0.0084 0.0082 0.0080 0.0079 0.0077
16.100 0.0076 0.0075 0.0074 0.0074 0.0073
16.350 0.0072 0.0072 0.0071 0.0070 0.0070
16.600 0.0069 0.0068 0.0067 0.0067 0.0066
16.850 0.0065 0.0065 0.0064 0.0063 0.0062
17.100 0.0062 0.0061 0.0060 0.0059 0.0059
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 10 years
Label: PDA-1D Storm Event: 10 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

17.350 0.0058 0.0057 0.0057 0.0056 0.0055
17.600 0.0054 0.0054 0.0053 0.0052 0.0051
17.850 0.0051 0.0050 0.0049 0.0048 0.0048
18.100 0.0047 0.0047 0.0047 0.0047 0.0047
18.350 0.0046 0.0046 0.0046 0.0046 0.0045
18.600 0.0045 0.0045 0.0045 0.0045 0.0044
18.850 0.0044 0.0044 0.0044 0.0044 0.0043
19.100 0.0043 0.0043 0.0043 0.0043 0.0042
19.350 0.0042 0.0042 0.0042 0.0041 0.0041
19.600 0.0041 0.0041 0.0040 0.0040 0.0040
19.850 0.0040 0.0040 0.0039 0.0039 0.0039
20.100 0.0039 0.0039 0.0039 0.0038 0.0038
20.350 0.0038 0.0038 0.0038 0.0038 0.0037
20.600 0.0037 0.0037 0.0037 0.0037 0.0037
20.850 0.0036 0.0036 0.0036 0.0036 0.0036
21.100 0.0036 0.0035 0.0035 0.0035 0.0035
21.350 0.0035 0.0035 0.0034 0.0034 0.0034
21.600 0.0034 0.0034 0.0034 0.0033 0.0033
21.850 0.0033 0.0033 0.0033 0.0033 0.0032
22.100 0.0032 0.0032 0.0032 0.0032 0.0031
22.350 0.0031 0.0031 0.0031 0.0031 0.0031
22.600 0.0031 0.0031 0.0030 0.0030 0.0030
22.850 0.0030 0.0030 0.0029 0.0029 0.0029
23.100 0.0029 0.0029 0.0029 0.0028 0.0028
23.350 0.0028 0.0028 0.0028 0.0028 0.0027
23.600 0.0027 0.0027 0.0027 0.0027 0.0027
23.850 0.0026 0.0026 0.0026 0.0026 (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 100 years

Label: PDA-1D Storm Event: 100 YR
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:ﬁa.n_o: 0.083 hours
(Composite)

Area (User Defined) 2,993.000 ft2
Computational Time 0.011 hours
Increment

Time to Peak (Computed) 12.100 hours
Flow (Peak, Computed) 0.4377 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.4377 ft3/s
Drainage Area
SCS CN (Composite) 79.000
Area (User Defined) 2,993.000 ft2
Maximum Retention .
. 2.7 in
(Pervious)
Maximum Retention 05 in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 6.4 in
(Pervious)
Runoff Volume (Pervious) 1,584.035 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 1,583.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.9342 ft3/s

Unit peak time, Tp 0.056 hours
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Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: PDA-1D Storm Event: 100 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 100 years
Storm Event: 100 YR

Label: PDA-1D
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:qm.n_o: 0.083 hours
(Composite)
Area (User Defined) 2,993.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
6.250 0.0010 0.0011 0.0011 0.0012 0.0013
6.500 0.0013 0.0014 0.0015 0.0016 0.0017
6.750 0.0017 0.0018 0.0019 0.0020 0.0021
7.000 0.0022 0.0023 0.0024 0.0025 0.0026
7.250 0.0027 0.0028 0.0029 0.0030 0.0031
7.500 0.0032 0.0033 0.0034 0.0035 0.0037
7.750 0.0038 0.0039 0.0040 0.0041 0.0043
8.000 0.0044 0.0045 0.0047 0.0049 0.0051
8.250 0.0053 0.0055 0.0057 0.0059 0.0061
8.500 0.0063 0.0066 0.0068 0.0070 0.0073
8.750 0.0075 0.0078 0.0080 0.0083 0.0086
9.000 0.0088 0.0091 0.0094 0.0097 0.0099
9.250 0.0102 0.0105 0.0108 0.0111 0.0114
9.500 0.0117 0.0121 0.0124 0.0127 0.0130
9.750 0.0133 0.0137 0.0140 0.0144 0.0147
10.000 0.0150 0.0155 0.0159 0.0164 0.0170
10.250 0.0176 0.0182 0.0188 0.0194 0.0200
10.500 0.0206 0.0212 0.0219 0.0225 0.0232
10.750 0.0238 0.0245 0.0252 0.0259 0.0266
11.000 0.0273 0.0285 0.0298 0.0317 0.0338
11.250 0.0360 0.0382 0.0405 0.0428 0.0451
11.500 0.0475 0.0562 0.0669 0.0848 0.1051
11.750 0.1267 0.1492 0.1727 0.1970 0.2827
12.000 0.3887 0.4229 0.4377 0.3634 0.2626
12.250 0.2209 0.1935 0.1693 0.1456 0.1219
12.500 0.0978 0.0819 0.0679 0.0626 0.0595
12.750 0.0569 0.0543 0.0518 0.0493 0.0468
13.000 0.0443 0.0424 0.0408 0.0399 0.0392
13.250 0.0385 0.0379 0.0372 0.0366 0.0359
13.500 0.0353 0.0346 0.0340 0.0333 0.0326
13.750 0.0320 0.0313 0.0306 0.0300 0.0293
14.000 0.0286 0.0281 0.0276 0.0272 0.0269
14.250 0.0266 0.0263 0.0260 0.0257 0.0253
14.500 0.0250 0.0247 0.0244 0.0241 0.0237
14.750 0.0234 0.0231 0.0228 0.0225 0.0221
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years
Label: PDA-1D Storm Event: 100 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

15.000 0.0218 0.0215 0.0212 0.0209 0.0205
15.250 0.0202 0.0199 0.0196 0.0192 0.0189
15.500 0.0186 0.0183 0.0179 0.0176 0.0173
15.750 0.0170 0.0166 0.0163 0.0160 0.0157
16.000 0.0153 0.0151 0.0149 0.0147 0.0145
16.250 0.0144 0.0143 0.0141 0.0139 0.0138
16.500 0.0137 0.0135 0.0134 0.0132 0.0131
16.750 0.0130 0.0128 0.0127 0.0126 0.0124
17.000 0.0122 0.0121 0.0120 0.0118 0.0117
17.250 0.0115 0.0114 0.0113 0.0111 0.0110
17.500 0.0109 0.0107 0.0105 0.0104 0.0103
17.750 0.0101 0.0100 0.0098 0.0097 0.0096
18.000 0.0094 0.0093 0.0092 0.0091 0.0091
18.250 0.0091 0.0090 0.0090 0.0089 0.0089
18.500 0.0088 0.0088 0.0088 0.0087 0.0087
18.750 0.0086 0.0086 0.0086 0.0085 0.0085
19.000 0.0084 0.0084 0.0083 0.0083 0.0083
19.250 0.0082 0.0082 0.0081 0.0081 0.0080
19.500 0.0080 0.0080 0.0079 0.0079 0.0078
19.750 0.0078 0.0078 0.0077 0.0076 0.0076
20.000 0.0076 0.0075 0.0075 0.0075 0.0075
20.250 0.0074 0.0074 0.0073 0.0073 0.0073
20.500 0.0072 0.0072 0.0072 0.0071 0.0071
20.750 0.0071 0.0071 0.0070 0.0070 0.0070
21.000 0.0069 0.0069 0.0068 0.0068 0.0068
21.250 0.0068 0.0067 0.0067 0.0067 0.0066
21.500 0.0066 0.0066 0.0065 0.0065 0.0064
21.750 0.0064 0.0064 0.0064 0.0063 0.0063
22.000 0.0063 0.0062 0.0062 0.0062 0.0062
22.250 0.0061 0.0060 0.0060 0.0060 0.0060
22.500 0.0059 0.0059 0.0059 0.0059 0.0058
22.750 0.0058 0.0058 0.0057 0.0057 0.0057
23.000 0.0056 0.0056 0.0055 0.0055 0.0055
23.250 0.0055 0.0054 0.0054 0.0054 0.0054
23.500 0.0053 0.0053 0.0052 0.0052 0.0052
23.750 0.0051 0.0051 0.0051 0.0050 0.0050
24.000 0.0050 (N/A) (N/A) (N/A) (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 1 years

Label: PDA-1E Storm Event: 1 YR
Storm Event 1YR
Return Event 1 years
Duration 24.000 hours
Depth 2.8 in
Time of n.o:nm:ﬁa.n_o: 0.145 hours
(Composite)

Area (User Defined) 3,395.000 ft2
Computational Time 0.019 hours
Increment

Time to Peak (Computed) 12.134 hours
Flow (Peak, Computed) 0.0890 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.150 hours

3
Output) 0.0877 ft3/s
Drainage Area
SCS CN (Composite) 81.000
Area (User Defined) 3,395.000 ft2
Maximum Retention .
. 2.3in
(Pervious)
Maximum Retention 05 in
(Pervious, 20 percent) '
Cumulative Runoff
Cumulative Runoff Depth .
. 1.2in
(Pervious)
Runoff Volume (Pervious) 332.917 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 332.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.145 hours

Computational Time 0.019 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.6103 ft3/s

Unit peak time, Tp 0.096 hours
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Subsection: Unit Hydrograph Summary Return Event: 1 years
Label: PDA-1E Storm Event: 1 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.386 hours

Total unit time, Tb 0.482 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 1 years

Label: PDA-1E

Storm Event 1YR

Return Event 1 years

Duration 24.000 hours

Depth 2.8 in

Time of n.o:nm:qm.n_o: 0.145 hours

(Composite)

Area (User Defined) 3,395.000 ft2

HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

10.350 0.0010 0.0011 0.0011 0.0012 0.0014
10.600 0.0015 0.0016 0.0017 0.0018 0.0019
10.850 0.0021 0.0022 0.0023 0.0025 0.0026
11.100 0.0028 0.0031 0.0034 0.0037 0.0040
11.350 0.0044 0.0048 0.0052 0.0057 0.0064
11.600 0.0077 0.0096 0.0125 0.0158 0.0199
11.850 0.0243 0.0295 0.0388 0.0569 0.0740
12.100 0.0855 0.0877 0.0754 0.0624 0.0538
12.350 0.0475 0.0414 0.0359 0.0300 0.0250
12.600 0.0208 0.0180 0.0164 0.0154 0.0146
12.850 0.0139 0.0133 0.0127 0.0120 0.0115
13.100 0.0110 0.0107 0.0104 0.0102 0.0100
13.350 0.0099 0.0097 0.0096 0.0094 0.0093
13.600 0.0091 0.0090 0.0088 0.0086 0.0085
13.850 0.0083 0.0081 0.0080 0.0078 0.0076
14.100 0.0075 0.0074 0.0073 0.0072 0.0071
14.350 0.0071 0.0070 0.0069 0.0068 0.0067
14.600 0.0067 0.0066 0.0065 0.0064 0.0063
14.850 0.0063 0.0062 0.0061 0.0060 0.0059
15.100 0.0058 0.0058 0.0057 0.0056 0.0055
15.350 0.0054 0.0053 0.0053 0.0052 0.0051
15.600 0.0050 0.0049 0.0048 0.0047 0.0047
15.850 0.0046 0.0045 0.0044 0.0043 0.0042
16.100 0.0042 0.0041 0.0040 0.0040 0.0040
16.350 0.0039 0.0039 0.0039 0.0038 0.0038
16.600 0.0037 0.0037 0.0037 0.0036 0.0036
16.850 0.0036 0.0035 0.0035 0.0034 0.0034
17.100 0.0034 0.0033 0.0033 0.0032 0.0032
17.350 0.0032 0.0031 0.0031 0.0031 0.0030
17.600 0.0030 0.0029 0.0029 0.0029 0.0028
17.850 0.0028 0.0027 0.0027 0.0027 0.0026
18.100 0.0026 0.0026 0.0026 0.0026 0.0025
18.350 0.0025 0.0025 0.0025 0.0025 0.0025
18.600 0.0025 0.0025 0.0024 0.0024 0.0024
18.850 0.0024 0.0024 0.0024 0.0024 0.0024
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 1 years
Label: PDA-1E Storm Event: 1 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

19.100 0.0024 0.0023 0.0023 0.0023 0.0023
19.350 0.0023 0.0023 0.0023 0.0023 0.0023
19.600 0.0022 0.0022 0.0022 0.0022 0.0022
19.850 0.0022 0.0022 0.0022 0.0022 0.0021
20.100 0.0021 0.0021 0.0021 0.0021 0.0021
20.350 0.0021 0.0021 0.0021 0.0021 0.0020
20.600 0.0020 0.0020 0.0020 0.0020 0.0020
20.850 0.0020 0.0020 0.0020 0.0020 0.0020
21.100 0.0020 0.0019 0.0019 0.0019 0.0019
21.350 0.0019 0.0019 0.0019 0.0019 0.0019
21.600 0.0019 0.0019 0.0018 0.0018 0.0018
21.850 0.0018 0.0018 0.0018 0.0018 0.0018
22.100 0.0018 0.0018 0.0018 0.0018 0.0017
22.350 0.0017 0.0017 0.0017 0.0017 0.0017
22.600 0.0017 0.0017 0.0017 0.0017 0.0017
22.850 0.0016 0.0016 0.0016 0.0016 0.0016
23.100 0.0016 0.0016 0.0016 0.0016 0.0016
23.350 0.0016 0.0015 0.0015 0.0015 0.0015
23.600 0.0015 0.0015 0.0015 0.0015 0.0015
23.850 0.0015 0.0014 0.0014 0.0014 (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 10 years

Label: PDA-1E Storm Event: 10 YR
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:ﬁa.n_o: 0.145 hours
(Composite)

Area (User Defined) 3,395.000 ft2
Computational Time 0.019 hours
Increment

Time to Peak (Computed) 12.134 hours
Flow (Peak, Computed) 0.2299 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.2253 ft3/s
Drainage Area
SCS CN (Composite) 81.000
Area (User Defined) 3,395.000 ft2
Maximum Retention .
. 2.3in
(Pervious)
Maximum Retention 05 in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 3.0in
(Pervious)
Runoff Volume (Pervious) 859.616 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 858.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.145 hours

Computational Time 0.019 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.6103 ft3/s

Unit peak time, Tp 0.096 hours
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Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: PDA-1E Storm Event: 10 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.386 hours

Total unit time, Tb 0.482 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 10 years

Storm Event: 10 YR

Label: PDA-1E
Storm Event 10 YR
Return Event 10 years
Duration 24.000 hours
Depth 5.1in
Time of n.o:nm:qm.n_o: 0.145 hours
(Composite)
Area (User Defined) 3,395.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
8.200 0.0010 0.0011 0.0012 0.0013 0.0013
8.450 0.0014 0.0015 0.0016 0.0017 0.0018
8.700 0.0019 0.0020 0.0021 0.0023 0.0024
8.950 0.0025 0.0026 0.0027 0.0029 0.0030
9.200 0.0031 0.0033 0.0034 0.0036 0.0037
9.450 0.0039 0.0040 0.0042 0.0043 0.0045
9.700 0.0047 0.0048 0.0050 0.0052 0.0053
9.950 0.0055 0.0057 0.0059 0.0061 0.0063
10.200 0.0066 0.0069 0.0072 0.0075 0.0078
10.450 0.0081 0.0084 0.0087 0.0091 0.0094
10.700 0.0097 0.0101 0.0104 0.0108 0.0112
10.950 0.0116 0.0120 0.0124 0.0130 0.0138
11.200 0.0147 0.0157 0.0168 0.0179 0.0192
11.450 0.0203 0.0216 0.0239 0.0283 0.0343
11.700 0.0433 0.0532 0.0648 0.0767 0.0903
11.950 0.1143 0.1611 0.2020 0.2253 0.2247
12.200 0.1894 0.1540 0.1308 0.1140 0.0985
12.450 0.0848 0.0703 0.0584 0.0484 0.0416
12.700 0.0378 0.0354 0.0335 0.0319 0.0304
12.950 0.0289 0.0274 0.0261 0.0250 0.0242
13.200 0.0236 0.0231 0.0227 0.0223 0.0220
13.450 0.0216 0.0212 0.0208 0.0205 0.0201
13.700 0.0197 0.0193 0.0189 0.0185 0.0182
13.950 0.0178 0.0174 0.0170 0.0167 0.0164
14.200 0.0162 0.0160 0.0158 0.0156 0.0154
14.450 0.0153 0.0151 0.0149 0.0147 0.0145
14.700 0.0143 0.0142 0.0140 0.0138 0.0136
14.950 0.0134 0.0132 0.0130 0.0128 0.0126
15.200 0.0125 0.0123 0.0121 0.0119 0.0117
15.450 0.0115 0.0113 0.0111 0.0109 0.0107
15.700 0.0105 0.0103 0.0102 0.0100 0.0098
15.950 0.0096 0.0094 0.0092 0.0091 0.0089
16.200 0.0088 0.0087 0.0086 0.0086 0.0085
16.450 0.0084 0.0083 0.0082 0.0081 0.0080
16.700 0.0080 0.0079 0.0078 0.0077 0.0076
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 10 years
Label: PDA-1E Storm Event: 10 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

16.950 0.0075 0.0074 0.0074 0.0073 0.0072
17.200 0.0071 0.0070 0.0069 0.0069 0.0068
17.450 0.0067 0.0066 0.0065 0.0064 0.0063
17.700 0.0063 0.0062 0.0061 0.0060 0.0059
17.950 0.0058 0.0057 0.0057 0.0056 0.0055
18.200 0.0055 0.0055 0.0055 0.0054 0.0054
18.450 0.0054 0.0054 0.0053 0.0053 0.0053
18.700 0.0053 0.0052 0.0052 0.0052 0.0052
18.950 0.0051 0.0051 0.0051 0.0051 0.0050
19.200 0.0050 0.0050 0.0050 0.0049 0.0049
19.450 0.0049 0.0049 0.0048 0.0048 0.0048
19.700 0.0047 0.0047 0.0047 0.0047 0.0046
19.950 0.0046 0.0046 0.0046 0.0045 0.0045
20.200 0.0045 0.0045 0.0045 0.0044 0.0044
20.450 0.0044 0.0044 0.0044 0.0044 0.0043
20.700 0.0043 0.0043 0.0043 0.0043 0.0042
20.950 0.0042 0.0042 0.0042 0.0042 0.0041
21.200 0.0041 0.0041 0.0041 0.0041 0.0041
21.450 0.0040 0.0040 0.0040 0.0040 0.0040
21.700 0.0039 0.0039 0.0039 0.0039 0.0039
21.950 0.0038 0.0038 0.0038 0.0038 0.0038
22.200 0.0037 0.0037 0.0037 0.0037 0.0037
22.450 0.0036 0.0036 0.0036 0.0036 0.0036
22.700 0.0036 0.0035 0.0035 0.0035 0.0035
22.950 0.0035 0.0034 0.0034 0.0034 0.0034
23.200 0.0033 0.0033 0.0033 0.0033 0.0033
23.450 0.0033 0.0032 0.0032 0.0032 0.0032
23.700 0.0032 0.0031 0.0031 0.0031 0.0031
23.950 0.0030 0.0030 (N/A) (N/A) (N/A)
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Subsection: Unit Hydrograph Summary Return Event: 100 years

Label: PDA-1E Storm Event: 100 YR
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:ﬁa.n_o: 0.145 hours
(Composite)

Area (User Defined) 3,395.000 ft2
Computational Time 0.019 hours
Increment

Time to Peak (Computed) 12.115 hours
Flow (Peak, Computed) 0.4848 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.100 hours

3
Output) 0.4786 ft3/s
Drainage Area
SCS CN (Composite) 81.000
Area (User Defined) 3,395.000 ft2
Maximum Retention .
. 2.3in
(Pervious)
Maximum Retention 05 in
(Pervious, 20 percent) '
Cumulative Runoff
nc3c._mﬁ_<m Runoff Depth 6.6 in
(Pervious)
Runoff Volume (Pervious) 1,866.050 ft3

Hydrograph Volume (Area under Hydrograph curve)
Volume 1,864.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.145 hours

Computational Time 0.019 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.6103 ft3/s

Unit peak time, Tp 0.096 hours
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Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: PDA-1E Storm Event: 100 YR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.386 hours

Total unit time, Tb 0.482 hours
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Subsection: Unit Hydrograph (Hydrograph Table)

Return Event: 100 years
Storm Event: 100 YR

Label: PDA-1E
Storm Event 100 YR
Return Event 100 years
Duration 24.000 hours
Depth 8.91in
Time of n.o:nm:qm.n_o: 0.145 hours
(Composite)
Area (User Defined) 3,395.000 ft2
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
5.750 0.0010 0.0011 0.0012 0.0012 0.0013
6.000 0.0013 0.0014 0.0015 0.0015 0.0016
6.250 0.0017 0.0018 0.0019 0.0020 0.0020
6.500 0.0021 0.0022 0.0023 0.0024 0.0025
6.750 0.0026 0.0027 0.0028 0.0030 0.0031
7.000 0.0032 0.0033 0.0034 0.0035 0.0037
7.250 0.0038 0.0039 0.0040 0.0042 0.0043
7.500 0.0044 0.0046 0.0047 0.0048 0.0050
7.750 0.0051 0.0053 0.0054 0.0056 0.0057
8.000 0.0059 0.0060 0.0062 0.0064 0.0066
8.250 0.0069 0.0071 0.0074 0.0076 0.0079
8.500 0.0082 0.0084 0.0087 0.0090 0.0093
8.750 0.0096 0.0099 0.0102 0.0105 0.0108
9.000 0.0112 0.0115 0.0118 0.0121 0.0125
9.250 0.0128 0.0132 0.0135 0.0139 0.0142
9.500 0.0146 0.0150 0.0153 0.0157 0.0161
9.750 0.0165 0.0169 0.0173 0.0177 0.0181
10.000 0.0185 0.0189 0.0194 0.0199 0.0206
10.250 0.0212 0.0219 0.0226 0.0233 0.0240
10.500 0.0248 0.0255 0.0262 0.0270 0.0277
10.750 0.0285 0.0293 0.0301 0.0309 0.0317
11.000 0.0325 0.0335 0.0349 0.0366 0.0389
11.250 0.0412 0.0438 0.0463 0.0490 0.0516
11.500 0.0545 0.0597 0.0700 0.0839 0.1049
11.750 0.1272 0.1529 0.1783 0.2067 0.2570
12.000 0.3550 0.4369 0.4786 0.4704 0.3921
12.250 0.3158 0.2661 0.2303 0.1981 0.1697
12.500 0.1404 0.1162 0.0962 0.0825 0.0748
12.750 0.0699 0.0661 0.0629 0.0598 0.0569
13.000 0.0539 0.0514 0.0491 0.0474 0.0462
13.250 0.0453 0.0445 0.0437 0.0429 0.0422
13.500 0.0414 0.0407 0.0399 0.0391 0.0384
13.750 0.0376 0.0368 0.0361 0.0353 0.0345
14.000 0.0338 0.0331 0.0324 0.0319 0.0314
14.250 0.0310 0.0306 0.0303 0.0299 0.0296
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years
Label: PDA-1E Storm Event: 100 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

14.500 0.0292 0.0288 0.0284 0.0281 0.0277
14.750 0.0273 0.0270 0.0266 0.0262 0.0258
15.000 0.0255 0.0251 0.0247 0.0244 0.0240
15.250 0.0236 0.0232 0.0229 0.0225 0.0221
15.500 0.0217 0.0214 0.0210 0.0206 0.0202
15.750 0.0199 0.0195 0.0191 0.0187 0.0184
16.000 0.0180 0.0177 0.0174 0.0171 0.0169
16.250 0.0167 0.0165 0.0164 0.0162 0.0160
16.500 0.0159 0.0157 0.0156 0.0154 0.0152
16.750 0.0151 0.0149 0.0147 0.0146 0.0144
17.000 0.0142 0.0141 0.0139 0.0138 0.0136
17.250 0.0134 0.0133 0.0131 0.0129 0.0128
17.500 0.0126 0.0125 0.0123 0.0121 0.0120
17.750 0.0118 0.0116 0.0115 0.0113 0.0111
18.000 0.0110 0.0108 0.0107 0.0106 0.0105
18.250 0.0105 0.0104 0.0104 0.0103 0.0103
18.500 0.0102 0.0102 0.0101 0.0101 0.0100
18.750 0.0100 0.0099 0.0099 0.0098 0.0098
19.000 0.0097 0.0097 0.0096 0.0096 0.0095
19.250 0.0095 0.0094 0.0094 0.0093 0.0093
19.500 0.0092 0.0092 0.0091 0.0091 0.0090
19.750 0.0090 0.0089 0.0089 0.0088 0.0088
20.000 0.0087 0.0087 0.0086 0.0086 0.0086
20.250 0.0086 0.0085 0.0085 0.0084 0.0084
20.500 0.0083 0.0083 0.0083 0.0082 0.0082
20.750 0.0081 0.0081 0.0081 0.0080 0.0080
21.000 0.0080 0.0080 0.0079 0.0079 0.0078
21.250 0.0078 0.0078 0.0077 0.0077 0.0076
21.500 0.0076 0.0075 0.0075 0.0075 0.0075
21.750 0.0074 0.0074 0.0074 0.0073 0.0073
22.000 0.0072 0.0072 0.0072 0.0071 0.0071
22.250 0.0071 0.0070 0.0070 0.0069 0.0069
22.500 0.0069 0.0068 0.0068 0.0068 0.0067
22.750 0.0067 0.0066 0.0066 0.0066 0.0065
23.000 0.0065 0.0065 0.0064 0.0064 0.0063
23.250 0.0063 0.0063 0.0062 0.0062 0.0062
23.500 0.0061 0.0061 0.0060 0.0060 0.0060
23.750 0.0059 0.0059 0.0059 0.0058 0.0058
24.000 0.0057 (N/A) (N/A) (N/A) (N/A)
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Subsection: Addition Summary Return Event: 1 years
Label: DP-1 Storm Event: 1 YR

Summary for Hydrograph Addition at 'DP-1'

Upstream Link Upstream Node
<Catchment to Outflow Node> PDA-1A
Outlet-8 IB-1

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From)  PDA-1A 922.912 12.150 0.2360

Flow (From) Outlet-8 0.000 0.000 0.0000

Flow (In) DP-1 922.912 12.150 0.2360
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Subsection: Addition Summary Return Event: 10 years
Label: DP-1 Storm Event: 10 YR

Summary for Hydrograph Addition at 'DP-1'

Upstream Link Upstream Node
<Catchment to Outflow Node> PDA-1A
Outlet-8 IB-1

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From) PDA-1A 2,797.460 12.100 0.7500

Flow (From) Outlet-8 229.520 12.200 0.1540

Flow (In) DP-1 3,026.979 12.150 0.8598
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Subsection: Addition Summary Return Event: 100 years
Label: DP-1 Storm Event: 100 YR

Summary for Hydrograph Addition at 'DP-1'

Upstream Link Upstream Node
<Catchment to Outflow Node> PDA-1A
Outlet-8 IB-1

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From) PDA-1A 6,655.809 12.100 1.7808
Flow (From) Outlet-8 2,889.238 12.250 0.9648
Flow (In) DP-1 9,545.047 12.150 2.3188
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Subsection: Elevation-Area Volume Curve

Return Event: 1 years

Label: DW-1 Storm Event: 1 YR
Elevation Planimeter Area A1+A2+sqr(A1*A Volume Volume (Total)
(ft) (ft2) (ft2) 2) (ft2) (ft2)
(ft2)
77.33 0.0 78.500 0.000 0.000 0.000
78.33 0.0 78.500 235.500 78.000 78.000
79.33 0.0 78.500 235.500 78.000 157.000
80.33 0.0 78.500 235.500 78.000 236.000
81.33 0.0 78.500 235.500 78.000 314.000
82.33 0.0 78.500 235.500 78.000 392.000
83.33 0.0 78.500 235.500 78.000 471.000
84.33 0.0 78.500 235.500 78.000 550.000
85.33 0.0 78.500 235.500 78.000 628.000
86.33 0.0 78.500 235.500 78.000 706.000
87.50 0.0 78.500 235.500 92.000 798.000
89.50 0.0 7.840 111.148 74.000 872.000
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Subsection: Volume Equations Return Event: 1 years
Label: DW-1 Storm Event: 1 YR

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - ElI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
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Subsection: Elevation-Area Volume Curve

Return Event: 10 years

Label: DW-1 Storm Event: 1 YR
Elevation Planimeter Area A1+A2+sqr(A1*A Volume Volume (Total)
(ft) (ft2) (ft2) 2) (ft2) (ft2)
(ft2)
77.33 0.0 78.500 0.000 0.000 0.000
78.33 0.0 78.500 235.500 78.000 78.000
79.33 0.0 78.500 235.500 78.000 157.000
80.33 0.0 78.500 235.500 78.000 236.000
81.33 0.0 78.500 235.500 78.000 314.000
82.33 0.0 78.500 235.500 78.000 392.000
83.33 0.0 78.500 235.500 78.000 471.000
84.33 0.0 78.500 235.500 78.000 550.000
85.33 0.0 78.500 235.500 78.000 628.000
86.33 0.0 78.500 235.500 78.000 706.000
87.50 0.0 78.500 235.500 92.000 798.000
89.50 0.0 7.840 111.148 74.000 872.000
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Subsection: Volume Equations Return Event: 10 years
Label: DW-1 Storm Event: 1 YR

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - ElI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 94 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Elevation-Area Volume Curve

Return Event: 100 years

Label: DW-1 Storm Event: 1 YR
Elevation Planimeter Area A1+A2+sqr(A1*A Volume Volume (Total)
(ft) (ft2) (ft2) 2) (ft2) (ft2)
(ft2)
77.33 0.0 78.500 0.000 0.000 0.000
78.33 0.0 78.500 235.500 78.000 78.000
79.33 0.0 78.500 235.500 78.000 157.000
80.33 0.0 78.500 235.500 78.000 236.000
81.33 0.0 78.500 235.500 78.000 314.000
82.33 0.0 78.500 235.500 78.000 392.000
83.33 0.0 78.500 235.500 78.000 471.000
84.33 0.0 78.500 235.500 78.000 550.000
85.33 0.0 78.500 235.500 78.000 628.000
86.33 0.0 78.500 235.500 78.000 706.000
87.50 0.0 78.500 235.500 92.000 798.000
89.50 0.0 7.840 111.148 74.000 872.000
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Subsection: Volume Equations Return Event: 100 years
Label: DW-1 Storm Event: 1 YR

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - ElI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
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Subsection: Elevation-Area Volume Curve

Return Event: 1 years

Label: DW-2 Storm Event: 1 YR
Elevation Planimeter Area A1+A2+sqr(A1*A Volume Volume (Total)
(ft) (ft2) (ft2) 2) (ft2) (ft2)
(ft2)
77.33 0.0 78.500 0.000 0.000 0.000
78.33 0.0 78.500 235.500 78.000 78.000
79.33 0.0 78.500 235.500 78.000 157.000
80.33 0.0 78.500 235.500 78.000 236.000
81.33 0.0 78.500 235.500 78.000 314.000
82.33 0.0 78.500 235.500 78.000 392.000
83.33 0.0 78.500 235.500 78.000 471.000
84.33 0.0 78.500 235.500 78.000 550.000
85.33 0.0 78.500 235.500 78.000 628.000
86.33 0.0 78.500 235.500 78.000 706.000
87.50 0.0 78.500 235.500 92.000 798.000
89.50 0.0 7.840 111.148 74.000 872.000
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Subsection: Volume Equations Return Event: 1 years
Label: DW-2 Storm Event: 1 YR

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - ElI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
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Subsection: Elevation-Area Volume Curve

Return Event: 10 years

Label: DW-2 Storm Event: 1 YR
Elevation Planimeter Area A1+A2+sqr(A1*A Volume Volume (Total)
(ft) (ft2) (ft2) 2) (ft2) (ft2)
(ft2)
77.33 0.0 78.500 0.000 0.000 0.000
78.33 0.0 78.500 235.500 78.000 78.000
79.33 0.0 78.500 235.500 78.000 157.000
80.33 0.0 78.500 235.500 78.000 236.000
81.33 0.0 78.500 235.500 78.000 314.000
82.33 0.0 78.500 235.500 78.000 392.000
83.33 0.0 78.500 235.500 78.000 471.000
84.33 0.0 78.500 235.500 78.000 550.000
85.33 0.0 78.500 235.500 78.000 628.000
86.33 0.0 78.500 235.500 78.000 706.000
87.50 0.0 78.500 235.500 92.000 798.000
89.50 0.0 7.840 111.148 74.000 872.000
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Subsection: Volume Equations Return Event: 10 years
Label: DW-2 Storm Event: 1 YR

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - ElI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
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Subsection: Elevation-Area Volume Curve

Return Event: 100 years

Label: DW-2 Storm Event: 1 YR
Elevation Planimeter Area A1+A2+sqr(A1*A Volume Volume (Total)
(ft) (ft2) (ft2) 2) (ft2) (ft2)
(ft2)
77.33 0.0 78.500 0.000 0.000 0.000
78.33 0.0 78.500 235.500 78.000 78.000
79.33 0.0 78.500 235.500 78.000 157.000
80.33 0.0 78.500 235.500 78.000 236.000
81.33 0.0 78.500 235.500 78.000 314.000
82.33 0.0 78.500 235.500 78.000 392.000
83.33 0.0 78.500 235.500 78.000 471.000
84.33 0.0 78.500 235.500 78.000 550.000
85.33 0.0 78.500 235.500 78.000 628.000
86.33 0.0 78.500 235.500 78.000 706.000
87.50 0.0 78.500 235.500 92.000 798.000
89.50 0.0 7.840 111.148 74.000 872.000
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Subsection: Volume Equations Return Event: 100 years
Label: DW-2 Storm Event: 1 YR

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - ElI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
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Subsection: Elevation-Area Volume Curve

Return Event: 1 years

Label: DW-3 Storm Event: 1 YR
Elevation Planimeter Area A1+A2+sqr(A1*A Volume Volume (Total)
(ft) (ft2) (ft2) 2) (ft2) (ft2)
(ft2)
77.33 0.0 78.500 0.000 0.000 0.000
78.33 0.0 78.500 235.500 78.000 78.000
79.33 0.0 78.500 235.500 78.000 157.000
80.33 0.0 78.500 235.500 78.000 236.000
81.33 0.0 78.500 235.500 78.000 314.000
82.33 0.0 78.500 235.500 78.000 392.000
83.33 0.0 78.500 235.500 78.000 471.000
84.33 0.0 78.500 235.500 78.000 550.000
85.33 0.0 78.500 235.500 78.000 628.000
86.33 0.0 78.500 235.500 78.000 706.000
87.50 0.0 78.500 235.500 92.000 798.000
89.50 0.0 7.840 111.148 74.000 872.000
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Subsection: Volume Equations Return Event: 1 years
Label: DW-3 Storm Event: 1 YR

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - ElI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
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Subsection: Elevation-Area Volume Curve

Return Event: 10 years

Label: DW-3 Storm Event: 1 YR
Elevation Planimeter Area A1+A2+sqr(A1*A Volume Volume (Total)
(ft) (ft2) (ft2) 2) (ft2) (ft2)
(ft2)
77.33 0.0 78.500 0.000 0.000 0.000
78.33 0.0 78.500 235.500 78.000 78.000
79.33 0.0 78.500 235.500 78.000 157.000
80.33 0.0 78.500 235.500 78.000 236.000
81.33 0.0 78.500 235.500 78.000 314.000
82.33 0.0 78.500 235.500 78.000 392.000
83.33 0.0 78.500 235.500 78.000 471.000
84.33 0.0 78.500 235.500 78.000 550.000
85.33 0.0 78.500 235.500 78.000 628.000
86.33 0.0 78.500 235.500 78.000 706.000
87.50 0.0 78.500 235.500 92.000 798.000
89.50 0.0 7.840 111.148 74.000 872.000
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Subsection: Volume Equations Return Event: 10 years
Label: DW-3 Storm Event: 1 YR

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - ElI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Elevation-Area Volume Curve

Return Event: 100 years

Label: DW-3 Storm Event: 1 YR
Elevation Planimeter Area A1+A2+sqr(A1*A Volume Volume (Total)
(ft) (ft2) (ft2) 2) (ft2) (ft2)
(ft2)
77.33 0.0 78.500 0.000 0.000 0.000
78.33 0.0 78.500 235.500 78.000 78.000
79.33 0.0 78.500 235.500 78.000 157.000
80.33 0.0 78.500 235.500 78.000 236.000
81.33 0.0 78.500 235.500 78.000 314.000
82.33 0.0 78.500 235.500 78.000 392.000
83.33 0.0 78.500 235.500 78.000 471.000
84.33 0.0 78.500 235.500 78.000 550.000
85.33 0.0 78.500 235.500 78.000 628.000
86.33 0.0 78.500 235.500 78.000 706.000
87.50 0.0 78.500 235.500 92.000 798.000
89.50 0.0 7.840 111.148 74.000 872.000
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Subsection: Volume Equations Return Event: 100 years
Label: DW-3 Storm Event: 1 YR

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - ElI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
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Subsection: Elevation vs. Volume Curve Return Event: 1 years
Label: IB-1 Storm Event: 1 YR

Elevation-Volume

Pond Elevation Pond Volume
(ft) (ft3)
76.73 0.000
77.23 54.080
77.73 170.480
77.98 226.880
78.23 281.840
78.48 334.800
78.73 385.520
78.98 433.360
79.23 477.280
79.48 515.680
79.73 545.120
79.98 572.160
80.23 599.200
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Subsection: Elevation vs. Volume Curve Return Event: 10 years
Label: IB-1 Storm Event: 1 YR

Elevation-Volume

Pond Elevation Pond Volume
(ft) (ft3)
76.73 0.000
77.23 54.080
77.73 170.480
77.98 226.880
78.23 281.840
78.48 334.800
78.73 385.520
78.98 433.360
79.23 477.280
79.48 515.680
79.73 545.120
79.98 572.160
80.23 599.200
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Subsection: Elevation vs. Volume Curve Return Event: 100 years
Label: IB-1 Storm Event: 1 YR

Elevation-Volume

Pond Elevation Pond Volume
(ft) (ft3)
76.73 0.000
77.23 54.080
77.73 170.480
77.98 226.880
78.23 281.840
78.48 334.800
78.73 385.520
78.98 433.360
79.23 477.280
79.48 515.680
79.73 545.120
79.98 572.160
80.23 599.200
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Subsection: Outlet Input Data
Label: 1c-wgs

Requested Pond Water Surface Elevations

Return Event: 1 years
Storm Event: 1 YR

Minimum (Headwater) 84.50 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 89.50 ft
Outlet Connectivity
Structure Type Outlet ID Direction Outfall El E2
(ft) (ft)
Culvert-Circular Culvert - 1 | Forward TW 85.33 89.50
Tailwater Settings | Tailwater (N/A) (N/A)

Bentley Systems, Inc. Haestad Methods Solution
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
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Subsection: Outlet Input Data
Label: 1c-wgs

Return Event: 1 years
Storm Event: 1 YR

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 12.0 in
Length 18.00 ft
Length (Computed Barrel) 18.00 ft
Slope (Computed) 0.010 ft/ft
Outlet Control Data
Manning's n 0.013
Ke 0.200
Kb 0.031
Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data
Equation Form Form 1
K 0.0045
M 2.0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 1.090
T2 ratio (HW/D) 1.192
Slope Correction Factor -0.500
Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation
In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 86.42 ft T1 Flow 2.7489 ft3/s
T2 Elevation 86.52 ft T2 Flow 3.1416 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Outlet Input Data

Label: 1c-wgs

13180--pondpack.ppc
8/12/2015

Return Event: 1 years
Storm Event: 1 YR

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall
Convergence Tolerances
Maximum Iterations 30
._.m__s.\mﬁQ Tolerance 0.01 ft
(Minimum)
._.m__s\.mﬁmﬂ Tolerance 0.50 ft
(Maximum)
Im.mn._émnﬁ Tolerance 0.01 ft
(Minimum)
Imma.,zmnﬁ Tolerance 0.50 ft
(Maximum)
Flow Tolerance (Minimum) 0.001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Center [08.11.01.51]
27 Siemon Company Drive Suite 200 W Page 114 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves Return Event: 1 years
Label: 1c-wgs Storm Event: 1 YR

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 3.8323 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
77.33 0.0000 (N/A) 0.00
77.83 0.0000 (N/A) 0.00
78.33 0.0000 (N/A) 0.00
78.83 0.0000 (N/A) 0.00
79.33 0.0000 (N/A) 0.00
79.83 0.0000 (N/A) 0.00
80.33 0.0000 (N/A) 0.00
80.83 0.0000 (N/A) 0.00
81.33 0.0000 (N/A) 0.00
81.83 0.0000 (N/A) 0.00
82.33 0.0000 (N/A) 0.00
82.83 0.0000 (N/A) 0.00
83.33 0.0000 (N/A) 0.00
83.83 0.0000 (N/A) 0.00
84.33 0.0000 (N/A) 0.00
84.83 0.0000 (N/A) 0.00
85.33 0.0000 (N/A) 0.00
85.83 0.6944 (N/A) 0.00
86.33 2.3454 (N/A) 0.00
86.83 3.9816 (N/A) 0.00
87.33 5.0604 (N/A) 0.00
87.83 5.9426 (N/A) 0.00
88.33 6.7115 (N/A) 0.00
88.83 7.3999 (N/A) 0.00
89.33 8.0317 (N/A) 0.00
89.50 8.2344 (N/A) 0.00
Computation Messages

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El
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Subsection: Individual Outlet Curves Return Event: 1 years
Label: 1c-wgs Storm Event: 1 YR

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 3.8323 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Computation Messages
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
CRIT.DEPTH CONTROL Vh= .127ft
Dcr= .347ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .287ft
Dcr= .655ft CRIT.DEPTH Hev= .00ft
INLET CONTROL... Submerged: HW
=1.50
INLET CONTROL... Submerged: HW
=2.00
INLET CONTROL... Submerged: HW
=2.50
INLET CONTROL... Submerged: HW
=3.00
INLET CONTROL... Submerged: HW
=3.50
INLET CONTROL... Submerged: HW
=4.00
INLET CONTROL... Submerged: HW
=4.17

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 116 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Composite Rating Curve
Label: 1c-wgs

Composite Outflow Summary

Water Surface

Elevation

(ft)

Tailwater Elevation

(ft)

Return Event: 1 years

Convergence Error

(f)

77.33
77.83
78.33
78.83
79.33
79.83
80.33
80.83
81.33
81.83
82.33
82.83
83.33
83.83
84.33
84.83
85.33
85.83
86.33
86.83
87.33
87.83
88.33
88.83
89.33
89.50

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.6944
2.3454
3.9816
5.0604
5.9426
6.7115
7.3999
8.0317
8.2344

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Contributing Structures

None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
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Subsection: Composite Rating Curve Return Event: 1 years
Label: 1c-wgs Storm Event: 1 YR

Composite Outflow Summary

Contributing Structures
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Outlet Input Data

Return Event: 1 years

Label: 1d-1c Storm Event: 1 YR
Requested Pond Water Surface Elevations
Minimum (Headwater) 84.50 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 89.50 ft
Outlet Connectivity
Structure Type Outlet ID Direction Outfall El E2
(ft) (ft)
Culvert-Circular Culvert - 1 | Forward TW 85.33 89.50
Tailwater Settings | Tailwater (N/A) (N/A)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Outlet Input Data
Label: 1d-1c

Return Event: 1 years
Storm Event: 1 YR

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 12.0in
Length 26.00 ft
Length (Computed Barrel) 26.00 ft
Slope (Computed) 0.000 ft/ft
Outlet Control Data
Manning's n 0.013
Ke 0.200
Kb 0.031
Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data
Equation Form Form 1
K 0.0045
M 2.0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 1.095
T2 ratio (HW/D) 1.197
Slope Correction Factor -0.500
Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation
In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 86.43 ft T1 Flow 2.7489 ft3/s
T2 Elevation 86.53 ft T2 Flow 3.1416 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Outlet Input Data

Label: 1d-1c

13180--pondpack.ppc
8/12/2015

Return Event: 1 years
Storm Event: 1 YR

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall
Convergence Tolerances
Maximum Iterations 30
._.m__s.\mﬁQ Tolerance 0.01 ft
(Minimum)
._.m__s\.mﬁmﬂ Tolerance 0.50 ft
(Maximum)
Im.mn._émnﬁ Tolerance 0.01 ft
(Minimum)
Imma.,zmnﬁ Tolerance 0.50 ft
(Maximum)
Flow Tolerance (Minimum) 0.001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Center [08.11.01.51]
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Subsection: Individual Outlet Curves Return Event: 1 years
Label: 1d-1c Storm Event: 1 YR

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.0000 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
77.33 0.0000 (N/A) 0.00
77.83 0.0000 (N/A) 0.00
78.33 0.0000 (N/A) 0.00
78.83 0.0000 (N/A) 0.00
79.33 0.0000 (N/A) 0.00
79.83 0.0000 (N/A) 0.00
80.33 0.0000 (N/A) 0.00
80.83 0.0000 (N/A) 0.00
81.33 0.0000 (N/A) 0.00
81.83 0.0000 (N/A) 0.00
82.33 0.0000 (N/A) 0.00
82.83 0.0000 (N/A) 0.00
83.33 0.0000 (N/A) 0.00
83.83 0.0000 (N/A) 0.00
84.33 0.0000 (N/A) 0.00
84.83 0.0000 (N/A) 0.00
85.33 0.0000 (N/A) 0.00
85.83 0.5750 (N/A) 0.00
86.33 2.0506 (N/A) 0.00
86.83 3.4386 (N/A) 0.00
87.33 4.5358 (N/A) 0.00
87.83 5.4817 (N/A) 0.00
88.33 6.2995 (N/A) 0.00
88.83 7.0329 (N/A) 0.00
89.33 7.6985 (N/A) 0.00
89.50 7.9110 (N/A) 0.00
Computation Messages

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El
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Subsection: Individual Outlet Curves

Label: 1d-1c

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.0000 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Computation Messages
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
BACKWATER CONTROL.. Vh= .045ft
hwDi= .445ft Lbw= 26.0ft Hev= .00ft
BACKWATER CONTROL.. Vh=.132ft
hwDi= .842ft Lbw= 26.0ft Hev= .00ft
FULL FLOW...Lfull=15.28ft Vh=.298ft
HL=.500ft Hev= .00ft
FULL FLOW...Lfull=23.37ft Vh=.518ft
HL=1.001ft Hev= .00ft
FULL FLOW...Lfull=25.02ft Vh=.757ft
HL=1.501ft Hev= .00ft
FULL FLOW...Lfull=25.56ft Vh=1.000ft
HL=1.999ft Hev= .00ft
FULL FLOW...Lfull=25.79ft Vh=1.246ft
HL=2.500ft Hev= .00ft
FULL FLOW...Lfull=25.87ft Vh=1.493ft
HL=3.000ft Hev= .00ft
FULL FLOW...Lfull=25.90ft Vh=1.577ft
HL=3.169ft Hev= .00ft

13180--pondpack.ppc
8/12/2015

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Composite Rating Curve

Label: 1d-1c

Composite Outflow Summary

Water Surface

Elevation

(ft)

Tailwater Elevation

(ft)

Return Event: 1 years

Convergence Error

(f)

77.33
77.83
78.33
78.83
79.33
79.83
80.33
80.83
81.33
81.83
82.33
82.83
83.33
83.83
84.33
84.83
85.33
85.83
86.33
86.83
87.33
87.83
88.33
88.83
89.33
89.50

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.5750
2.0506
3.4386
4.5358
5.4817
6.2995
7.0329
7.6985
7.9110

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Contributing Structures

None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
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Subsection: Composite Rating Curve Return Event: 1 years
Label: 1d-1c Storm Event: 1 YR

Composite Outflow Summary

Contributing Structures
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
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Subsection: Outlet Input Data

Return Event: 1 years

Label: 1le-1d Storm Event: 1 YR
Requested Pond Water Surface Elevations
Minimum (Headwater) 77.33 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 89.50 ft
Outlet Connectivity
Structure Type Outlet ID Direction Outfall El E2
(ft) (ft)
Culvert-Circular Culvert - 1 | Forward TW 85.33 89.50
Tailwater Settings | Tailwater (N/A) (N/A)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Outlet Input Data
Label: 1le-1d

Return Event: 1 years
Storm Event: 1 YR

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 12.0in
Length 26.00 ft
Length (Computed Barrel) 26.00 ft
Slope (Computed) 0.000 ft/ft
Outlet Control Data
Manning's n 0.013
Ke 0.200
Kb 0.031
Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data
Equation Form Form 1
K 0.0045
M 2.0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 0.000
T2 ratio (HW/D) 1.197
Slope Correction Factor -0.500
Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation
In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 85.33 ft T1 Flow 2.7489 ft3/s
T2 Elevation 86.53 ft T2 Flow 3.1416 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Outlet Input Data

Label: 1e-1d

13180--pondpack.ppc
8/12/2015

Return Event: 1 years
Storm Event: 1 YR

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall
Convergence Tolerances
Maximum Iterations 30
._.m__s.\mﬁQ Tolerance 0.01 ft
(Minimum)
._.m__s\.mﬁmﬂ Tolerance 0.50 ft
(Maximum)
Im.mn._émnﬁ Tolerance 0.01 ft
(Minimum)
Imma.,zmnﬁ Tolerance 0.50 ft
(Maximum)
Flow Tolerance (Minimum) 0.001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Center [08.11.01.51]
27 Siemon Company Drive Suite 200 W Page 128 of 225
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Subsection: Individual Outlet Curves Return Event: 1 years
Label: 1le-1d Storm Event: 1 YR

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.0000 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
77.33 0.0000 (N/A) 0.00
77.83 0.0000 (N/A) 0.00
78.33 0.0000 (N/A) 0.00
78.83 0.0000 (N/A) 0.00
79.33 0.0000 (N/A) 0.00
79.83 0.0000 (N/A) 0.00
80.33 0.0000 (N/A) 0.00
80.83 0.0000 (N/A) 0.00
81.33 0.0000 (N/A) 0.00
81.83 0.0000 (N/A) 0.00
82.33 0.0000 (N/A) 0.00
82.83 0.0000 (N/A) 0.00
83.33 0.0000 (N/A) 0.00
83.83 0.0000 (N/A) 0.00
84.33 0.0000 (N/A) 0.00
84.83 0.0000 (N/A) 0.00
85.33 0.0000 (N/A) 0.00
85.83 0.5750 (N/A) 0.00
86.33 2.0553 (N/A) 0.00
86.83 3.4386 (N/A) 0.00
87.33 4.5358 (N/A) 0.00
87.83 5.4817 (N/A) 0.00
88.33 6.2995 (N/A) 0.00
88.83 7.0329 (N/A) 0.00
89.33 7.6985 (N/A) 0.00
89.50 7.9110 (N/A) 0.00
Computation Messages

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Upstream HW & DNstream TW < Inv.El

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Individual Outlet Curves

Label: 1e-1d

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 0.0000 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Computation Messages
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
BACKWATER CONTROL.. Vh= .045ft
hwDi= .445ft Lbw= 26.0ft Hev= .00ft
BACKWATER CONTROL.. Vh=.131ft
hwDi= .844ft Lbw= 26.0ft Hev= .00ft
FULL FLOW...Lfull=15.28ft Vh=.298ft
HL=.500ft Hev= .00ft
FULL FLOW...Lfull=23.37ft Vh=.518ft
HL=1.001ft Hev= .00ft
FULL FLOW...Lfull=25.02ft Vh=.757ft
HL=1.501ft Hev= .00ft
FULL FLOW...Lfull=25.56ft Vh=1.000ft
HL=1.999ft Hev= .00ft
FULL FLOW...Lfull=25.79ft Vh=1.246ft
HL=2.500ft Hev= .00ft
FULL FLOW...Lfull=25.87ft Vh=1.493ft
HL=3.000ft Hev= .00ft
FULL FLOW...Lfull=25.90ft Vh=1.577ft
HL=3.169ft Hev= .00ft

13180--pondpack.ppc
8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1 YR
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Subsection: Composite Rating Curve

Label: 1e-1d

Composite Outflow Summary

Water Surface

Elevation

(ft)

Tailwater Elevation

(ft)

Return Event: 1 years

Convergence Error

(f)

77.33
77.83
78.33
78.83
79.33
79.83
80.33
80.83
81.33
81.83
82.33
82.83
83.33
83.83
84.33
84.83
85.33
85.83
86.33
86.83
87.33
87.83
88.33
88.83
89.33
89.50

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.5750
2.0553
3.4386
4.5358
5.4817
6.2995
7.0329
7.6985
7.9110

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Contributing Structures

None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing
None Contributing

13180--pondpack.ppc
8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
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Storm Event: 1 YR
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Subsection: Composite Rating Curve Return Event: 1 years
Label: 1le-1d Storm Event: 1 YR

Composite Outflow Summary

Contributing Structures
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1
Culvert - 1

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Outlet Input Data Return Event: 1 years
Label: OCS-A-2 Storm Event: 1 YR

Requested Pond Water Surface Elevations

Minimum (Headwater) 76.73 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 80.23 ft
Outlet Connectivity
Structure Type Outlet ID Direction Outfall El E2
(ft) (ft)
Orifice-Circular Orifice - 1 | Forward Culvert - 1 77.75 80.23
Orifice-Circular Orifice - 2 | Forward Culvert - 1 79.50 80.23
Culvert-Circular Culvert - 1 | Forward TW 77.23 80.23
Tailwater Settings | Tailwater (N/A) (N/A)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Outlet Input Data Return Event: 1 years
Label: OCS-A-2 Storm Event: 1 YR

Structure ID: Orifice - 1
Structure Type: Orifice-Circular

Number of Openings 1
Elevation 77.75 ft
Orifice Diameter 6.0 in
Orifice Coefficient 0.600
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Outlet Input Data
Label: OCS-A-2

Return Event: 1 years
Storm Event: 1 YR

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 15.0 in
Length 66.00 ft
Length (Computed Barrel) 66.03 ft
Slope (Computed) 0.028 ft/ft
Outlet Control Data
Manning's n 0.013
Ke 0.200
Kb 0.023
Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data
Equation Form Form 1
K 0.0045
M 2.0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 1.081
T2 ratio (HW/D) 1.183
Slope Correction Factor -0.500
Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation
In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 78.58 ft T1 Flow 4.8021 ft3/s
T2 Elevation 78.71 ft T2 Flow 5.4881 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Outlet Input Data

Label: OCS-A-2

13180--pondpack.ppc
8/12/2015

Return Event: 1 years
Storm Event: 1 YR

Structure ID: Orifice - 2

Structure Type: Orifice-Circular

Number of Openings 1
Elevation 79.50 ft
Orifice Diameter 6.0 in
Orifice Coefficient 0.600
Structure ID: TW
Structure Type: TW Setup, DS Channel
Tailwater Type Free Outfall
Convergence Tolerances
Maximum Iterations 30
._.m_._s.\mﬁQ Tolerance 0.01 ft
(Minimum)
._.m__s\.mﬁmﬂ Tolerance 0.50 ft
(Maximum)
Im.mn._émnﬁ Tolerance 0.01 ft
(Minimum)
Imma.,zmnﬁ Tolerance 0.50 ft
(Maximum)
Flow Tolerance (Minimum) 0.001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Center [08.11.01.51]
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Subsection: Individual Outlet Curves

Label:

OCS-A-2

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Orifice - 1 (Orifice-Circular)

Upstream

ID =

(Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Return Event: 1 years
Storm Event: 1 YR

Water Device (into) Converge Next Downstream Convergence Downstream  Tailwater
Surface Flow Headwater Downstream Downstream Hydraulic Error Channel Error
Elevation  (ft3/s) Hydraulic Hydraulic Hydraulic Grade Line (ft3/s) Tailwater (ft)
(ft) Grade Line  Grade Line Grade Line Error (ft)
(ft) (ft) (ft) (ft)
76.73 | 0.0000 0.00 | 0.00 0.00 0.00 0.0000 (N/A) 0.00
77.23 | 0.0000 0.00 | 0.00 0.00 0.00 0.0000 (N/A) 0.00
77.73 | 0.0000 0.00 | 0.00 0.00 0.00 0.0000 (N/A) 0.00
77.75| 0.0000 0.00 | 0.00 0.00 0.00 0.0000 (N/A) 0.00
78.23 | 0.4282 78.23 | Free Outfall | 77.60 0.00 0.0000 (N/A) 0.00
78.73 | 0.8074 78.73 | Free Outfall | 77.73 0.00 0.0000 (N/A) 0.00
79.23 | 1.0481 79.23 | 77.81 77.81 0.00 0.0000 (N/A) 0.00
79.50 | 1.1574 79.50 | 77.84 77.84 0.00 0.0000 (N/A) 0.00
79.73 | 1.2430 79.73 | 77.89 77.90 0.00 0.0000 (N/A) 0.00
80.23 | 1.3913 80.23 | 78.06 78.06 0.00 0.0000 (N/A) 0.00
Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

CRIT.DEPTH CONTROL Vh= .147ft

Dcr= .333ft CRIT.DEPTH Hev= .00ft

H=.73

H=1.23

H =1.50

H=1.73

H=2.17

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]

8/12/2015
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Subsection: Individual Outlet Curves

Label: OCS-A-2

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 11.7272 ft3/s
Upstream ID = Orifice - 1, Orifice - 2
Downstream ID = Tailwater (Pond Outfall)

Return Event: 1 years
Storm Event: 1 YR

Water Device (into) Converge Next Downstream  Convergence Downstream  Tailwater
Surface Flow Headwater Downstream Downstream Hydraulic Error Channel Error
Elevation  (ft3/s) Hydraulic Hydraulic Hydraulic Grade Line (ft3/s) Tailwater (ft)
(ft) Grade Line  Grade Line Grade Line Error (ft)
(ft) (ft) (ft) (ft)
76.73 | 0.0000 0.00 | 0.00 Free Outfall 0.00 0.0000 (N/A) 0.00
77.23 | 0.0000 0.00 | 0.00 Free Outfall 0.00 0.0000 (N/A) 0.00
77.73 | 0.0000 0.00 | 0.00 Free Outfall 0.00 0.0000 (N/A) 0.00
77.75| 0.0000 0.00 | 0.00 Free Outfall 0.00 0.0000 (N/A) 0.00
78.23 | 0.4270 77.60 | Free Outfall | Free Outfall 0.00 0.0006 (N/A) 0.00
78.73 | 0.8093 77.73 | Free Outfall | Free Outfall 0.00 0.0000 (N/A) 0.00
79.23 | 1.0493 77.81 | Free Outfall | Free Outfall 0.00 0.0000 (N/A) 0.00
79.50 | 1.1578 77.84 | Free Outfall | Free Outfall 0.00 0.0004 (N/A) 0.00
79.73 | 1.3576 77.90 | Free Outfall | Free Outfall 0.00 0.0008 (N/A) 0.00
80.23 | 2.0438 78.06 | Free Outfall | Free Outfall 0.00 0.0011 (N/A) 0.00
Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.
CRIT.DEPTH CONTROL Vh= .089ft
Dcr= .254ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .126ft
Dcr= .353ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .146ft
Dcr= .403ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .155ft
Dcr= .424ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .170ft
Dcr= .461ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .219ft
Dcr= .570ft CRIT.DEPTH Hev= .00ft

13180--pondpack.ppc
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Subsection: Individual Outlet Curves

Label: OCS-A-2

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Orifice - 2 (Orifice-Circular)

Upstream ID =

(Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Return Event: 1 years
Storm Event: 1 YR

Water Device (into) Converge Next Downstream Convergence Downstream  Tailwater
Surface Flow Headwater Downstream Downstream Hydraulic Error Channel Error
Elevation  (ft3/s) Hydraulic Hydraulic Hydraulic Grade Line (ft3/s) Tailwater (ft)
(ft) Grade Line  Grade Line Grade Line Error (ft)
(ft) (ft) (ft) (ft)
76.73 | 0.0000 0.00 | 0.00 0.00 0.00 0.0000 (N/A) 0.00
77.23 | 0.0000 0.00 | 0.00 0.00 0.00 0.0000 (N/A) 0.00
77.73 | 0.0000 0.00 | 0.00 0.00 0.00 0.0000 (N/A) 0.00
77.75| 0.0000 0.00 | 0.00 0.00 0.00 0.0000 (N/A) 0.00
78.23 | 0.0000 0.00 | 0.00 77.60 0.00 0.0000 (N/A) 0.00
78.73 | 0.0000 0.00 | 0.00 77.73 0.00 0.0000 (N/A) 0.00
79.23 | 0.0000 0.00 | 0.00 77.81 0.00 0.0000 (N/A) 0.00
79.50 | 0.0000 0.00 | 0.00 77.84 0.00 0.0000 (N/A) 0.00
79.73| 0.1163 79.73 | Free Outfall | 77.90 0.00 0.0000 (N/A) 0.00
80.23 | 0.6547 80.23 | Free Outfall | 78.06 0.00 0.0000 (N/A) 0.00
Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

CRIT.DEPTH CONTROL Vh= .062ft

Dcr= .169ft CRIT.DEPTH Hev= .00ft

H =.48

13180--pondpack.ppc
8/12/2015
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Subsection: Composite Rating Curve

Label: OCS-A-2

Composite Outflow Summary

Water Surface
Elevation

(ft)

Flow
(ft3/s)

Tailwater Elevation

(f)

Return Event: 1 years

Convergence Error

76.73
77.23
77.73
77.75
78.23
78.73
79.23
79.50
79.73
80.23

(ft)
0.0000 (N/A)
0.0000 (N/A)
0.0000 (N/A)
0.0000 (N/A)
0.4276 (N/A)
0.8074 (N/A)
1.0481 (N/A)
1.1578 (N/A)
1.3584 (N/A)
2.0449 (N/A)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Contributing Structures

H?o Q: Orifice - 1,Orifice - 2,Culvert -
Hv?o Q: Orifice - 1,Orifice - 2,Culvert -
Hv?o Q: Orifice - 1,Orifice - 2,Culvert -
Hv?o Q: Orifice - 1,Orifice - 2,Culvert -
wazmnm - 1,Culvert - 1 (no Q: Orifice -
wazmnm - 1,Culvert - 1 (no Q: Orifice -
wazmnm - 1,Culvert - 1 (no Q: Orifice -
wazmnm - 1,Culvert - 1 (no Q: Orifice -
nvvzw_nm - 1,0Orifice - 2,Culvert - 1

Orifice - 1,Orifice - 2,Culvert - 1

13180--pondpack.ppc
8/12/2015
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Subsection: Elevation-Volume-Flow Table (Pond)

Return Event: 1 years

Label: DW-1 Storm Event: 1 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
Elevation (Water Surface
i) \ 77331t
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours
Elevation Outflow Storage Area Infiltration Flow (Total) 2S/t+ 0
(ft) (ft3/s) (ft3) (f2) (ft3/s) (ft3/s) (ft3/s)
77.33 0.0000 0.000 78.500 0.0000 0.0000 0.0000
77.83 0.0000 39.250 78.500 0.0055 0.0055 0.4416
78.33 0.0000 78.500 78.500 0.0055 0.0055 0.8777
78.83 0.0000 117.750 78.500 0.0055 0.0055 1.3138
79.33 0.0000 157.000 78.500 0.0055 0.0055 1.7499
79.83 0.0000 196.250 78.500 0.0055 0.0055 2.1861
80.33 0.0000 235.500 78.500 0.0055 0.0055 2.6222
80.83 0.0000 274.750 78.500 0.0055 0.0055 3.0583
81.33 0.0000 314.000 78.500 0.0055 0.0055 3.4944
81.83 0.0000 353.250 78.500 0.0055 0.0055 3.9305
82.33 0.0000 392.500 78.500 0.0055 0.0055 4.3666
82.83 0.0000 431.750 78.500 0.0055 0.0055 4.8027
83.33 0.0000 471.000 78.500 0.0055 0.0055 5.2388
83.83 0.0000 510.250 78.500 0.0055 0.0055 5.6749
84.33 0.0000 549.500 78.500 0.0055 0.0055 6.1111
84.83 0.0000 588.750 78.500 0.0055 0.0055 6.5472
85.33 0.0000 628.000 78.500 0.0055 0.0055 6.9833
85.83 0.5750 667.250 78.500 0.0055 0.5805 7.9944
86.33 2.0553 706.500 78.500 0.0055 2.0608 9.9108
86.83 3.4386 745.750 78.500 0.0055 3.4441 11.7302
87.33 4.5358 785.000 78.500 0.0055 4.5413 13.2635
87.83 5.4817 821.436 61.781 0.0055 5.4872 14.6142
88.33 6.2995 846.756 40.260 0.0055 6.3050 15.7134
88.83 7.0329 862.462 23.330 0.0055 7.0384 16.6213
89.33 7.6985 870.851 10.990 0.0055 7.7040 17.3802
89.50 7.9110 872.444 7.840 0.0055 7.9165 17.6103
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Subsection: Level Pool Pond Routing Summary Return Event: 1 years

Label: DW-1 (IN) Storm Event: 1 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 77.33 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 0.0751 ft3/s Time to Peak (Flow, In) 12.100 hours
Infiltration (Peak) 0.0055 ft3/s Time to Peak (Infiltration) 12.050 hours
Flow (Peak Outlet) 0.0000 ft3/s Time to Peak (Flow, Outlet) 10.000 hours
w_m<mqo: (Water Surface, 85.33 ft

eak)
Volume (Peak) 628.000 ft3

Mass Balance (ft?)

Volume (Initial) 0.000 ft3
Volume (Total Inflow) 264.000 ft3
Volume (Total Infiltration) 239.000 ft3
Mm_m_ﬂm%._.oﬁm_ Outlet 0.000 ft3
Volume (Retained) 25.000 ft3
Volume (Unrouted) 0.000 ft3
Error (Mass Balance) 0.0 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Level Pool Pond Routing Summary
Label: DW-1 (IN)

Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 77.33 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Return Event: 10 years

Storm Event: 10 YR

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 0.2033 ft3/s Time to Peak (Flow, In) 12.100 hours
Infiltration (Peak) 0.0055 ft3/s Time to Peak (Infiltration) 11.500 hours
Flow (Peak Outlet) 0.0000 ft3/s Time to Peak (Flow, Outlet) 0.000 hours
w_m<mqo: (Water Surface, 83.50 ft

eak)
Volume (Peak) 484.442 ft3

Mass Balance (ft?)

Volume (Initial) 0.000 ft3
Volume (Total Inflow) 711.000 ft3
Volume (Total Infiltration) 269.000 ft3
Mm_m_ﬂm%._.oﬁm_ Outlet 0.000 ft3
Volume (Retained) 442.000 ft3
Volume (Unrouted) 0.000 ft3
Error (Mass Balance) 0.0 %

Bentley Systems, Inc. Haestad Methods Solution
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
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Subsection: Level Pool Pond Routing Summary Return Event: 100 years

Label: DW-1 (IN) Storm Event: 100 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 77.33 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 0.4377 ft3/s Time to Peak (Flow, In) 12.100 hours
Infiltration (Peak) 0.0055 ft3/s Time to Peak (Infiltration) 9.650 hours
Flow (Peak Outlet) 0.3447 ft3/s Time to Peak (Flow, Outlet) 12.200 hours
w_m<mqo: (Water Surface, 85.63 ft

eak)
Volume (Peak) 651.532 ft3

Mass Balance (ft?)

Volume (Initial) 0.000 ft3
Volume (Total Inflow) 1,583.000 ft3
Volume (Total Infiltration) 310.000 ft3
Mm_m_ﬂm%._dﬁm_ Outlet 646.000 ft3
Volume (Retained) 626.000 ft3
Volume (Unrouted) 0.000 ft3
Error (Mass Balance) 0.0 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Pond Infiltration Hydrograph
Label: DW-1 (INF)

Return Event: 1 years

Peak Discharge
Time to Peak
Hydrograph Volume

0.0055 ft3/s
16.550 hours
236.462 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
11.600 0.0010 0.0012 0.0014 0.0017 0.0020
11.850 0.0025 0.0030 0.0037 0.0049 0.0055
12.100 0.0055 0.0055 0.0055 0.0055 0.0055
12.350 0.0055 0.0055 0.0055 0.0055 0.0055
12.600 0.0055 0.0055 0.0055 0.0055 0.0055
12.850 0.0055 0.0055 0.0055 0.0055 0.0055
13.100 0.0055 0.0055 0.0055 0.0055 0.0055
13.350 0.0055 0.0055 0.0055 0.0055 0.0055
13.600 0.0055 0.0055 0.0055 0.0055 0.0055
13.850 0.0055 0.0055 0.0055 0.0055 0.0055
14.100 0.0055 0.0055 0.0055 0.0055 0.0055
14.350 0.0055 0.0055 0.0055 0.0055 0.0055
14.600 0.0055 0.0055 0.0055 0.0055 0.0055
14.850 0.0055 0.0055 0.0055 0.0055 0.0055
15.100 0.0055 0.0055 0.0055 0.0055 0.0055
15.350 0.0055 0.0055 0.0055 0.0055 0.0055
15.600 0.0055 0.0055 0.0055 0.0055 0.0055
15.850 0.0055 0.0055 0.0055 0.0055 0.0055
16.100 0.0055 0.0055 0.0055 0.0055 0.0055
16.350 0.0055 0.0055 0.0055 0.0055 0.0055
16.600 0.0055 0.0055 0.0055 0.0055 0.0055
16.850 0.0055 0.0055 0.0055 0.0055 0.0055
17.100 0.0055 0.0055 0.0055 0.0055 0.0055
17.350 0.0055 0.0055 0.0055 0.0055 0.0055
17.600 0.0055 0.0055 0.0055 0.0055 0.0055
17.850 0.0055 0.0055 0.0055 0.0055 0.0055
18.100 0.0055 0.0055 0.0055 0.0055 0.0055
18.350 0.0055 0.0055 0.0055 0.0055 0.0055
18.600 0.0055 0.0055 0.0055 0.0055 0.0055
18.850 0.0055 0.0055 0.0055 0.0055 0.0055
19.100 0.0055 0.0055 0.0055 0.0055 0.0055
19.350 0.0055 0.0055 0.0055 0.0055 0.0055
19.600 0.0055 0.0055 0.0055 0.0055 0.0055
19.850 0.0055 0.0055 0.0055 0.0055 0.0055
20.100 0.0055 0.0055 0.0055 0.0055 0.0055
20.350 0.0055 0.0055 0.0055 0.0055 0.0055
20.600 0.0055 0.0055 0.0055 0.0055 0.0055
20.850 0.0055 0.0055 0.0055 0.0055 0.0055
21.100 0.0055 0.0055 0.0055 0.0055 0.0055

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution
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27 Siemon Company Drive Suite 200 W
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Subsection: Pond Infiltration Hydrograph

Label: DW-1 (INF)

Time on left represents time for first value in each row.

Time
(hours)

21.350
21.600
21.850
22.100
22.350
22.600
22.850
23.100
23.350
23.600
23.850

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0054
0.0050
0.0045
0.0041
0.0038

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0053
0.0049
0.0044
0.0041
0.0037

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0052
0.0048
0.0044
0.0040
0.0037

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0051
0.0047
0.0043
0.0039
0.0036

Return Event: 1 years

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0050
0.0046
0.0042
0.0039

(N/A)

13180--pondpack.ppc
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Subsection: Pond Infiltration Hydrograph
Label: DW-1 (INF)

Return Event: 10 years

Peak Discharge
Time to Peak
Hydrograph Volume

0.0055 ft3/s
15.650 hours
265.329 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Storm Event: 10 YR

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
9.700 0.0010 0.0011 0.0011 0.0012 0.0013
9.950 0.0013 0.0014 0.0015 0.0016 0.0016
10.200 0.0017 0.0018 0.0019 0.0020 0.0021
10.450 0.0022 0.0023 0.0024 0.0025 0.0026
10.700 0.0027 0.0029 0.0030 0.0031 0.0033
10.950 0.0034 0.0035 0.0037 0.0039 0.0040
11.200 0.0042 0.0044 0.0047 0.0049 0.0052
11.450 0.0054 0.0055 0.0055 0.0055 0.0055
11.700 0.0055 0.0055 0.0055 0.0055 0.0055
11.950 0.0055 0.0055 0.0055 0.0055 0.0055
12.200 0.0055 0.0055 0.0055 0.0055 0.0055
12.450 0.0055 0.0055 0.0055 0.0055 0.0055
12.700 0.0055 0.0055 0.0055 0.0055 0.0055
12.950 0.0055 0.0055 0.0055 0.0055 0.0055
13.200 0.0055 0.0055 0.0055 0.0055 0.0055
13.450 0.0055 0.0055 0.0055 0.0055 0.0055
13.700 0.0055 0.0055 0.0055 0.0055 0.0055
13.950 0.0055 0.0055 0.0055 0.0055 0.0055
14.200 0.0055 0.0055 0.0055 0.0055 0.0055
14.450 0.0055 0.0055 0.0055 0.0055 0.0055
14.700 0.0055 0.0055 0.0055 0.0055 0.0055
14.950 0.0055 0.0055 0.0055 0.0055 0.0055
15.200 0.0055 0.0055 0.0055 0.0055 0.0055
15.450 0.0055 0.0055 0.0055 0.0055 0.0055
15.700 0.0055 0.0055 0.0055 0.0055 0.0055
15.950 0.0055 0.0055 0.0055 0.0055 0.0055
16.200 0.0055 0.0055 0.0055 0.0055 0.0055
16.450 0.0055 0.0055 0.0055 0.0055 0.0055
16.700 0.0055 0.0055 0.0055 0.0055 0.0055
16.950 0.0055 0.0055 0.0055 0.0055 0.0055
17.200 0.0055 0.0055 0.0055 0.0055 0.0055
17.450 0.0055 0.0055 0.0055 0.0055 0.0055
17.700 0.0055 0.0055 0.0055 0.0055 0.0055
17.950 0.0055 0.0055 0.0055 0.0055 0.0055
18.200 0.0055 0.0055 0.0055 0.0055 0.0055
18.450 0.0055 0.0055 0.0055 0.0055 0.0055
18.700 0.0055 0.0055 0.0055 0.0055 0.0055
18.950 0.0055 0.0055 0.0055 0.0055 0.0055
19.200 0.0055 0.0055 0.0055 0.0055 0.0055
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Subsection: Pond Infiltration Hydrograph

Label: DW-1 (INF)

Time on left represents time for first value in each row.

Time
(hours)

19.450
19.700
19.950
20.200
20.450
20.700
20.950
21.200
21.450
21.700
21.950
22.200
22.450
22.700
22.950
23.200
23.450
23.700
23.950

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Return Event: 10 years

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Storm Event: 10 YR
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Subsection: Pond Infiltration Hydrograph
Label: DW-1 (INF)

Return Event: 100 years
Storm Event: 100 YR

Peak Discharge
Time to Peak
Hydrograph Volume

0.0055 ft3/s
14.450 hours
306.790 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
7.450 0.0010 0.0011 0.0012 0.0012 0.0013
7.700 0.0013 0.0014 0.0014 0.0015 0.0016
7.950 0.0016 0.0017 0.0018 0.0018 0.0019
8.200 0.0020 0.0021 0.0021 0.0022 0.0023
8.450 0.0024 0.0025 0.0026 0.0027 0.0028
8.700 0.0029 0.0030 0.0031 0.0033 0.0034
8.950 0.0035 0.0036 0.0038 0.0039 0.0041
9.200 0.0042 0.0043 0.0045 0.0046 0.0048
9.450 0.0050 0.0051 0.0053 0.0055 0.0055
9.700 0.0055 0.0055 0.0055 0.0055 0.0055
9.950 0.0055 0.0055 0.0055 0.0055 0.0055
10.200 0.0055 0.0055 0.0055 0.0055 0.0055
10.450 0.0055 0.0055 0.0055 0.0055 0.0055
10.700 0.0055 0.0055 0.0055 0.0055 0.0055
10.950 0.0055 0.0055 0.0055 0.0055 0.0055
11.200 0.0055 0.0055 0.0055 0.0055 0.0055
11.450 0.0055 0.0055 0.0055 0.0055 0.0055
11.700 0.0055 0.0055 0.0055 0.0055 0.0055
11.950 0.0055 0.0055 0.0055 0.0055 0.0055
12.200 0.0055 0.0055 0.0055 0.0055 0.0055
12.450 0.0055 0.0055 0.0055 0.0055 0.0055
12.700 0.0055 0.0055 0.0055 0.0055 0.0055
12.950 0.0055 0.0055 0.0055 0.0055 0.0055
13.200 0.0055 0.0055 0.0055 0.0055 0.0055
13.450 0.0055 0.0055 0.0055 0.0055 0.0055
13.700 0.0055 0.0055 0.0055 0.0055 0.0055
13.950 0.0055 0.0055 0.0055 0.0055 0.0055
14.200 0.0055 0.0055 0.0055 0.0055 0.0055
14.450 0.0055 0.0055 0.0055 0.0055 0.0055
14.700 0.0055 0.0055 0.0055 0.0055 0.0055
14.950 0.0055 0.0055 0.0055 0.0055 0.0055
15.200 0.0055 0.0055 0.0055 0.0055 0.0055
15.450 0.0055 0.0055 0.0055 0.0055 0.0055
15.700 0.0055 0.0055 0.0055 0.0055 0.0055
15.950 0.0055 0.0055 0.0055 0.0055 0.0055
16.200 0.0055 0.0055 0.0055 0.0055 0.0055
16.450 0.0055 0.0055 0.0055 0.0055 0.0055
16.700 0.0055 0.0055 0.0055 0.0055 0.0055
16.950 0.0055 0.0055 0.0055 0.0055 0.0055
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Subsection: Pond Infiltration Hydrograph

Label: DW-1 (INF)

Time on left represents time for first value in each row.

Time
(hours)

17.200
17.450
17.700
17.950
18.200
18.450
18.700
18.950
19.200
19.450
19.700
19.950
20.200
20.450
20.700
20.950
21.200
21.450
21.700
21.950
22.200
22.450
22.700
22.950
23.200
23.450
23.700
23.950

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Return Event: 100 years
Storm Event: 100 YR

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)
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Subsection: Pond Routed Hydrograph (total out) Return Event: 1 years

Label: DW-1 (OUT) Storm Event: 1 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 10.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 151 of 225
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Subsection: Pond Routed Hydrograph (total out) Return Event: 10 years

Label: DW-1 (OUT) Storm Event: 10 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 152 of 225
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Subsection: Pond Routed Hydrograph (total out)
Label: DW-1 (OUT)

Return Event: 100 years
Storm Event: 100 YR

Peak Discharge
Time to Peak
Hydrograph Volume

0.3447 ft3/s
12.200 hours
643.052 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
12.100 0.0000 0.0367 0.3447 0.2214 0.1990
12.350 0.1727 0.1491 0.1254 0.1015 0.0820
12.600 0.0677 0.0587 0.0551 0.0523 0.0498
12.850 0.0473 0.0448 0.0423 0.0397 0.0376
13.100 0.0359 0.0347 0.0340 0.0333 0.0326
13.350 0.0320 0.0313 0.0307 0.0300 0.0294
13.600 0.0287 0.0280 0.0274 0.0267 0.0261
13.850 0.0254 0.0247 0.0241 0.0234 0.0228
14.100 0.0223 0.0219 0.0216 0.0212 0.0209
14.350 0.0206 0.0203 0.0200 0.0196 0.0193
14.600 0.0190 0.0187 0.0184 0.0180 0.0177
14.850 0.0174 0.0171 0.0168 0.0164 0.0161
15.100 0.0158 0.0155 0.0152 0.0148 0.0145
15.350 0.0142 0.0139 0.0135 0.0132 0.0129
15.600 0.0126 0.0122 0.0119 0.0116 0.0113
15.850 0.0109 0.0106 0.0103 0.0100 0.0097
16.100 0.0095 0.0092 0.0091 0.0089 0.0088
16.350 0.0087 0.0085 0.0084 0.0082 0.0081
16.600 0.0079 0.0078 0.0077 0.0075 0.0074
16.850 0.0072 0.0071 0.0070 0.0068 0.0067
17.100 0.0065 0.0064 0.0062 0.0061 0.0060
17.350 0.0058 0.0057 0.0055 0.0054 0.0053
17.600 0.0051 0.0049 0.0048 0.0047 0.0045
17.850 0.0044 0.0043 0.0041 0.0040 0.0038
18.100 0.0037 0.0037 0.0036 0.0036 0.0035
18.350 0.0035 0.0035 0.0034 0.0034 0.0033
18.600 0.0033 0.0032 0.0032 0.0031 0.0031
18.850 0.0031 0.0030 0.0030 0.0029 0.0029
19.100 0.0029 0.0028 0.0028 0.0027 0.0027
19.350 0.0026 0.0026 0.0026 0.0025 0.0025
19.600 0.0024 0.0024 0.0023 0.0023 0.0023
19.850 0.0022 0.0022 0.0021 0.0021 0.0021
20.100 0.0020 0.0020 0.0020 0.0019 0.0019
20.350 0.0018 0.0018 0.0018 0.0018 0.0017
20.600 0.0017 0.0017 0.0016 0.0016 0.0016
20.850 0.0015 0.0015 0.0015 0.0014 0.0014
21.100 0.0014 0.0013 0.0013 0.0013 0.0012
21.350 0.0012 0.0012 0.0011 0.0011 0.0011
21.600 0.0010 (N/A) (N/A) (N/A) (N/A)
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Subsection: Pond Inflow Summary
Label: DW-1 (IN)

Summary for Hydrograph Addition at 'DW-1'

Upstream Link Upstream Node
<Catchment to Outflow Node> PDA-1D

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)
Flow (From) PDA-1D 263.718 12.100 0.0751
Flow (In) DW-1 263.718 12.100 0.0751

Bentley Systems, Inc. Haestad Methods Solution
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 1 years
Storm Event: 1 YR
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Subsection: Pond Inflow Summary
Label: DW-1 (IN)

Summary for Hydrograph Addition at 'DW-1'

Upstream Link
<Catchment to Outflow Node> PDA-1D

Upstream Node

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)
Flow (From) PDA-1D 711.005 12.100 0.2033
Flow (In) DW-1 711.005 12.100 0.2033

Bentley Systems, Inc. Haestad Methods Solution
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 10 YR

Bentley PondPack V8i
[08.11.01.51]
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Subsection: Pond Inflow Summary
Label: DW-1 (IN)

Summary for Hydrograph Addition at 'DW-1'

Upstream Link
<Catchment to Outflow Node> PDA-1D

Upstream Node

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)
Flow (From) PDA-1D 1,582.780 12.100 0.4377
Flow (In) DW-1 1,582.780 12.100 0.4377

Bentley Systems, Inc. Haestad Methods Solution
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 100 YR

Bentley PondPack V8i
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Subsection: Elevation-Volume-Flow Table (Pond)

Return Event: 1 years

Label: DW-2 Storm Event: 1 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
Elevation (Water Surface
i) \ 77331t
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours
Elevation Outflow Storage Area Infiltration Flow (Total) 2S/t+ 0
(ft) (ft3/s) (ft3) (f2) (ft3/s) (ft3/s) (ft3/s)
77.33 0.0000 0.000 78.500 0.0000 0.0000 0.0000
77.83 0.0000 39.250 78.500 0.0055 0.0055 0.4416
78.33 0.0000 78.500 78.500 0.0055 0.0055 0.8777
78.83 0.0000 117.750 78.500 0.0055 0.0055 1.3138
79.33 0.0000 157.000 78.500 0.0055 0.0055 1.7499
79.83 0.0000 196.250 78.500 0.0055 0.0055 2.1861
80.33 0.0000 235.500 78.500 0.0055 0.0055 2.6222
80.83 0.0000 274.750 78.500 0.0055 0.0055 3.0583
81.33 0.0000 314.000 78.500 0.0055 0.0055 3.4944
81.83 0.0000 353.250 78.500 0.0055 0.0055 3.9305
82.33 0.0000 392.500 78.500 0.0055 0.0055 4.3666
82.83 0.0000 431.750 78.500 0.0055 0.0055 4.8027
83.33 0.0000 471.000 78.500 0.0055 0.0055 5.2388
83.83 0.0000 510.250 78.500 0.0055 0.0055 5.6749
84.33 0.0000 549.500 78.500 0.0055 0.0055 6.1111
84.83 0.0000 588.750 78.500 0.0055 0.0055 6.5472
85.33 0.0000 628.000 78.500 0.0055 0.0055 6.9833
85.83 0.5750 667.250 78.500 0.0055 0.5805 7.9944
86.33 2.0506 706.500 78.500 0.0055 2.0561 9.9061
86.83 3.4386 745.750 78.500 0.0055 3.4441 11.7302
87.33 4.5358 785.000 78.500 0.0055 4.5413 13.2635
87.83 5.4817 821.436 61.781 0.0055 5.4872 14.6142
88.33 6.2995 846.756 40.260 0.0055 6.3050 15.7134
88.83 7.0329 862.462 23.330 0.0055 7.0384 16.6213
89.33 7.6985 870.851 10.990 0.0055 7.7040 17.3802
89.50 7.9110 872.444 7.840 0.0055 7.9165 17.6103

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Level Pool Pond Routing Summary Return Event: 1 years

Label: DW-2 (IN) Storm Event: 1 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 77.33 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 0.1008 ft3/s Time to Peak (Flow, In) 12.100 hours

Infiltration (Peak) 0.0055 ft3/s Time to Peak (Infiltration) 11.950 hours

Flow (Peak Outlet) 0.0000 ft3/s Time to Peak (Flow, Outlet) 0.000 hours

Elevation (Water Surface, 7981 ft

Peak)

Volume (Peak) 194.329 ft3

Mass Balance (ft?)

Volume (Initial) 0.000 ft3

Volume (Total Inflow) 351.000 ft3

Volume (Total Infiltration) 250.000 ft3

Volume (Total Outlet 3

Outflow) 0.000 ft

Volume (Retained) 101.000 ft3

Volume (Unrouted) 0.000 ft3

Error (Mass Balance) 0.0 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Level Pool Pond Routing Summary
Label: DW-2 (IN)

Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 77.33 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Return Event: 10 years

Storm Event: 10 YR

Inflow/Outflow Hydrograph Summary

12.100 hours
11.000 hours
0.000 hours

Flow (Peak In) 0.2452 ft3/s Time to Peak (Flow, In)

Infiltration (Peak) 0.0055 ft3/s Time to Peak (Infiltration)

Flow (Peak Outlet) 0.0000 ft3/s Time to Peak (Flow, Outlet)

Elevation (Water Surface, 85.19 ft

Peak)

Volume (Peak) 616.782 ft3

Mass Balance (ft?)

Volume (Initial) 0.000 ft3

Volume (Total Inflow) 869.000 ft3

Volume (Total Infiltration) 283.000 ft3

Volume (Total Outlet 3

Outflow) 0.000 ft

Volume (Retained) 586.000 ft3

Volume (Unrouted) 0.000 ft3

Error (Mass Balance) 0.0 %

Bentley Systems, Inc. Haestad Methods Solution

13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Level Pool Pond Routing Summary Return Event: 100 years

Label: DW-2 (IN) Storm Event: 100 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 77.33 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 0.6418 ft3/s Time to Peak (Flow, In) 12.200 hours

Infiltration (Peak) 0.0055 ft3/s Time to Peak (Infiltration) 8.950 hours

Flow (Peak Outlet) 0.5510 ft3/s Time to Peak (Flow, Outlet) 12.250 hours

Elevation (Water Surface, 85.81 ft

Peak)

Volume (Peak) 665.612 ft3

Mass Balance (ft®)

Volume (Initial) 0.000 ft3

Volume (Total Inflow) 2,487.000 ft3

Volume (Total Infiltration) 327.000 ft3

Volume (Total Outlet 3

Outflow) 1,533.000 ft

Volume (Retained) 627.000 ft3

Volume (Unrouted) 0.000 ft3

Error (Mass Balance) 0.0 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Pond Infiltration Hydrograph
Label: DW-2 (INF)

Return Event: 1 years

Peak Discharge
Time to Peak
Hydrograph Volume

0.0055 ft3/s
15.950 hours
246.547 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
11.000 0.0010 0.0011 0.0011 0.0012 0.0013
11.250 0.0014 0.0015 0.0016 0.0017 0.0018
11.500 0.0019 0.0021 0.0023 0.0025 0.0029
11.750 0.0033 0.0038 0.0045 0.0052 0.0055
12.000 0.0055 0.0055 0.0055 0.0055 0.0055
12.250 0.0055 0.0055 0.0055 0.0055 0.0055
12.500 0.0055 0.0055 0.0055 0.0055 0.0055
12.750 0.0055 0.0055 0.0055 0.0055 0.0055
13.000 0.0055 0.0055 0.0055 0.0055 0.0055
13.250 0.0055 0.0055 0.0055 0.0055 0.0055
13.500 0.0055 0.0055 0.0055 0.0055 0.0055
13.750 0.0055 0.0055 0.0055 0.0055 0.0055
14.000 0.0055 0.0055 0.0055 0.0055 0.0055
14.250 0.0055 0.0055 0.0055 0.0055 0.0055
14.500 0.0055 0.0055 0.0055 0.0055 0.0055
14.750 0.0055 0.0055 0.0055 0.0055 0.0055
15.000 0.0055 0.0055 0.0055 0.0055 0.0055
15.250 0.0055 0.0055 0.0055 0.0055 0.0055
15.500 0.0055 0.0055 0.0055 0.0055 0.0055
15.750 0.0055 0.0055 0.0055 0.0055 0.0055
16.000 0.0055 0.0055 0.0055 0.0055 0.0055
16.250 0.0055 0.0055 0.0055 0.0055 0.0055
16.500 0.0055 0.0055 0.0055 0.0055 0.0055
16.750 0.0055 0.0055 0.0055 0.0055 0.0055
17.000 0.0055 0.0055 0.0055 0.0055 0.0055
17.250 0.0055 0.0055 0.0055 0.0055 0.0055
17.500 0.0055 0.0055 0.0055 0.0055 0.0055
17.750 0.0055 0.0055 0.0055 0.0055 0.0055
18.000 0.0055 0.0055 0.0055 0.0055 0.0055
18.250 0.0055 0.0055 0.0055 0.0055 0.0055
18.500 0.0055 0.0055 0.0055 0.0055 0.0055
18.750 0.0055 0.0055 0.0055 0.0055 0.0055
19.000 0.0055 0.0055 0.0055 0.0055 0.0055
19.250 0.0055 0.0055 0.0055 0.0055 0.0055
19.500 0.0055 0.0055 0.0055 0.0055 0.0055
19.750 0.0055 0.0055 0.0055 0.0055 0.0055
20.000 0.0055 0.0055 0.0055 0.0055 0.0055
20.250 0.0055 0.0055 0.0055 0.0055 0.0055
20.500 0.0055 0.0055 0.0055 0.0055 0.0055

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Pond Infiltration Hydrograph

Label: DW-2 (INF)

Time on left represents time for first value in each row.

Time
(hours)

20.750
21.000
21.250
21.500
21.750
22.000
22.250
22.500
22.750
23.000
23.250
23.500
23.750
24.000

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Return Event: 1 years

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Pond Infiltration Hydrograph
Label: DW-2 (INF)

Return Event: 10 years

Peak Discharge
Time to Peak
Hydrograph Volume

0.0055 ft3/s
15.300 hours
279.062 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Storm Event: 10 YR

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
8.900 0.0010 0.0011 0.0012 0.0012 0.0013
9.150 0.0013 0.0014 0.0015 0.0015 0.0016
9.400 0.0017 0.0018 0.0018 0.0019 0.0020
9.650 0.0021 0.0022 0.0023 0.0024 0.0024
9.900 0.0025 0.0026 0.0027 0.0028 0.0029
10.150 0.0031 0.0032 0.0033 0.0034 0.0035
10.400 0.0037 0.0038 0.0040 0.0041 0.0043
10.650 0.0044 0.0046 0.0047 0.0049 0.0051
10.900 0.0053 0.0055 0.0055 0.0055 0.0055
11.150 0.0055 0.0055 0.0055 0.0055 0.0055
11.400 0.0055 0.0055 0.0055 0.0055 0.0055
11.650 0.0055 0.0055 0.0055 0.0055 0.0055
11.900 0.0055 0.0055 0.0055 0.0055 0.0055
12.150 0.0055 0.0055 0.0055 0.0055 0.0055
12.400 0.0055 0.0055 0.0055 0.0055 0.0055
12.650 0.0055 0.0055 0.0055 0.0055 0.0055
12.900 0.0055 0.0055 0.0055 0.0055 0.0055
13.150 0.0055 0.0055 0.0055 0.0055 0.0055
13.400 0.0055 0.0055 0.0055 0.0055 0.0055
13.650 0.0055 0.0055 0.0055 0.0055 0.0055
13.900 0.0055 0.0055 0.0055 0.0055 0.0055
14.150 0.0055 0.0055 0.0055 0.0055 0.0055
14.400 0.0055 0.0055 0.0055 0.0055 0.0055
14.650 0.0055 0.0055 0.0055 0.0055 0.0055
14.900 0.0055 0.0055 0.0055 0.0055 0.0055
15.150 0.0055 0.0055 0.0055 0.0055 0.0055
15.400 0.0055 0.0055 0.0055 0.0055 0.0055
15.650 0.0055 0.0055 0.0055 0.0055 0.0055
15.900 0.0055 0.0055 0.0055 0.0055 0.0055
16.150 0.0055 0.0055 0.0055 0.0055 0.0055
16.400 0.0055 0.0055 0.0055 0.0055 0.0055
16.650 0.0055 0.0055 0.0055 0.0055 0.0055
16.900 0.0055 0.0055 0.0055 0.0055 0.0055
17.150 0.0055 0.0055 0.0055 0.0055 0.0055
17.400 0.0055 0.0055 0.0055 0.0055 0.0055
17.650 0.0055 0.0055 0.0055 0.0055 0.0055
17.900 0.0055 0.0055 0.0055 0.0055 0.0055
18.150 0.0055 0.0055 0.0055 0.0055 0.0055
18.400 0.0055 0.0055 0.0055 0.0055 0.0055
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Subsection: Pond Infiltration Hydrograph

Label: DW-2 (INF)

Time on left represents time for first value in each row.

Time
(hours)

18.650
18.900
19.150
19.400
19.650
19.900
20.150
20.400
20.650
20.900
21.150
21.400
21.650
21.900
22.150
22.400
22.650
22.900
23.150
23.400
23.650
23.900

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Return Event: 10 years

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Storm Event: 10 YR
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Subsection: Pond Infiltration Hydrograph
Label: DW-2 (INF)

Return Event: 100 years
Storm Event: 100 YR

Peak Discharge
Time to Peak
Hydrograph Volume

0.0055 ft3/s
14.000 hours
322.878 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
6.500 0.0010 0.0011 0.0011 0.0012 0.0012
6.750 0.0013 0.0013 0.0014 0.0014 0.0015
7.000 0.0016 0.0016 0.0017 0.0018 0.0018
7.250 0.0019 0.0020 0.0020 0.0021 0.0022
7.500 0.0023 0.0023 0.0024 0.0025 0.0026
7.750 0.0027 0.0027 0.0028 0.0029 0.0030
8.000 0.0031 0.0032 0.0033 0.0034 0.0035
8.250 0.0036 0.0037 0.0038 0.0040 0.0041
8.500 0.0042 0.0043 0.0045 0.0046 0.0047
8.750 0.0049 0.0050 0.0052 0.0054 0.0055
9.000 0.0055 0.0055 0.0055 0.0055 0.0055
9.250 0.0055 0.0055 0.0055 0.0055 0.0055
9.500 0.0055 0.0055 0.0055 0.0055 0.0055
9.750 0.0055 0.0055 0.0055 0.0055 0.0055
10.000 0.0055 0.0055 0.0055 0.0055 0.0055
10.250 0.0055 0.0055 0.0055 0.0055 0.0055
10.500 0.0055 0.0055 0.0055 0.0055 0.0055
10.750 0.0055 0.0055 0.0055 0.0055 0.0055
11.000 0.0055 0.0055 0.0055 0.0055 0.0055
11.250 0.0055 0.0055 0.0055 0.0055 0.0055
11.500 0.0055 0.0055 0.0055 0.0055 0.0055
11.750 0.0055 0.0055 0.0055 0.0055 0.0055
12.000 0.0055 0.0055 0.0055 0.0055 0.0055
12.250 0.0055 0.0055 0.0055 0.0055 0.0055
12.500 0.0055 0.0055 0.0055 0.0055 0.0055
12.750 0.0055 0.0055 0.0055 0.0055 0.0055
13.000 0.0055 0.0055 0.0055 0.0055 0.0055
13.250 0.0055 0.0055 0.0055 0.0055 0.0055
13.500 0.0055 0.0055 0.0055 0.0055 0.0055
13.750 0.0055 0.0055 0.0055 0.0055 0.0055
14.000 0.0055 0.0055 0.0055 0.0055 0.0055
14.250 0.0055 0.0055 0.0055 0.0055 0.0055
14.500 0.0055 0.0055 0.0055 0.0055 0.0055
14.750 0.0055 0.0055 0.0055 0.0055 0.0055
15.000 0.0055 0.0055 0.0055 0.0055 0.0055
15.250 0.0055 0.0055 0.0055 0.0055 0.0055
15.500 0.0055 0.0055 0.0055 0.0055 0.0055
15.750 0.0055 0.0055 0.0055 0.0055 0.0055
16.000 0.0055 0.0055 0.0055 0.0055 0.0055
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Subsection: Pond Infiltration Hydrograph

Label: DW-2 (INF)

Time on left represents time for first value in each row.

Time
(hours)

16.250
16.500
16.750
17.000
17.250
17.500
17.750
18.000
18.250
18.500
18.750
19.000
19.250
19.500
19.750
20.000
20.250
20.500
20.750
21.000
21.250
21.500
21.750
22.000
22.250
22.500
22.750
23.000
23.250
23.500
23.750
24.000

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Return Event: 100 years
Storm Event: 100 YR

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

13180--pondpack.ppc

8/12/2015

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
Page 166 of 225



Subsection: Pond Routed Hydrograph (total out) Return Event: 1 years

Label: DW-2 (OUT) Storm Event: 1 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
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Subsection: Pond Routed Hydrograph (total out) Return Event: 10 years

Label: DW-2 (OUT) Storm Event: 10 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
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Subsection: Pond Routed Hydrograph (total out)
Label: DW-2 (OUT)

Return Event: 100 years
Storm Event: 100 YR

Peak Discharge
Time to Peak
Hydrograph Volume

0.5510 ft3/s
12.250 hours
1,531.620 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
12.050 0.0000 0.4159 0.4759 0.5488 0.5510
12.300 0.4227 0.3792 0.3259 0.2758 0.2250
12.550 0.1817 0.1493 0.1282 0.1185 0.1126
12.800 0.1071 0.1017 0.0964 0.0910 0.0857
13.050 0.0810 0.0772 0.0745 0.0727 0.0713
13.300 0.0699 0.0685 0.0671 0.0657 0.0643
13.550 0.0629 0.0615 0.0602 0.0587 0.0573
13.800 0.0559 0.0545 0.0531 0.0517 0.0503
14.050 0.0490 0.0479 0.0470 0.0462 0.0456
14.300 0.0449 0.0442 0.0435 0.0429 0.0422
14.550 0.0415 0.0409 0.0402 0.0395 0.0388
14.800 0.0381 0.0375 0.0368 0.0361 0.0354
15.050 0.0348 0.0340 0.0334 0.0327 0.0320
15.300 0.0313 0.0306 0.0300 0.0293 0.0286
15.550 0.0279 0.0272 0.0265 0.0258 0.0251
15.800 0.0245 0.0238 0.0231 0.0224 0.0217
16.050 0.0211 0.0206 0.0202 0.0198 0.0195
16.300 0.0192 0.0189 0.0186 0.0183 0.0180
16.550 0.0177 0.0174 0.0171 0.0168 0.0165
16.800 0.0162 0.0159 0.0156 0.0153 0.0150
17.050 0.0147 0.0144 0.0141 0.0138 0.0135
17.300 0.0132 0.0129 0.0126 0.0123 0.0120
17.550 0.0117 0.0114 0.0111 0.0108 0.0105
17.800 0.0102 0.0099 0.0096 0.0093 0.0090
18.050 0.0087 0.0085 0.0083 0.0082 0.0082
18.300 0.0080 0.0079 0.0079 0.0078 0.0077
18.550 0.0076 0.0075 0.0074 0.0073 0.0072
18.800 0.0072 0.0071 0.0070 0.0069 0.0068
19.050 0.0067 0.0066 0.0065 0.0064 0.0064
19.300 0.0062 0.0061 0.0061 0.0060 0.0059
19.550 0.0058 0.0057 0.0056 0.0055 0.0054
19.800 0.0054 0.0053 0.0052 0.0051 0.0050
20.050 0.0049 0.0048 0.0047 0.0047 0.0047
20.300 0.0046 0.0045 0.0044 0.0043 0.0043
20.550 0.0042 0.0042 0.0041 0.0040 0.0039
20.800 0.0039 0.0038 0.0037 0.0036 0.0036
21.050 0.0036 0.0035 0.0034 0.0033 0.0032
21.300 0.0032 0.0031 0.0031 0.0030 0.0029
21.550 0.0028 0.0028 0.0027 0.0026 0.0026
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Subsection: Pond Routed Hydrograph (total out) Return Event: 100 years
Label: DW-2 (OUT) Storm Event: 100 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
21.800 0.0025 0.0025 0.0024 0.0023 0.0022
22.050 0.0022 0.0021 0.0020 0.0020 0.0019
22.300 0.0018 0.0017 0.0017 0.0016 0.0015
22.550 0.0015 0.0014 0.0014 0.0013 0.0012
22.800 0.0011 0.0011 0.0010 (N/A) (N/A)
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Subsection: Pond Inflow Summary Return Event: 1 years
Label: DW-2 (IN) Storm Event: 1 YR

Summary for Hydrograph Addition at 'DW-2'

Upstream Link Upstream Node
<Catchment to Outflow Node> PDA-1C
Outlet-4 DW-1

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From) PDA-1C 350.585 12.100 0.1008

Flow (From) Outlet-4 0.000 10.000 0.0000

Flow (In) DW-2 350.585 12.100 0.1008
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Subsection: Pond Inflow Summary Return Event: 10 years
Label: DW-2 (IN) Storm Event: 10 YR

Summary for Hydrograph Addition at 'DW-2'

Upstream Link Upstream Node
<Catchment to Outflow Node> PDA-1C
Outlet-4 DW-1

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From) PDA-1C 868.773 12.100 0.2452

Flow (From) Outlet-4 0.000 0.000 0.0000

Flow (In) DW-2 868.773 12.100 0.2452
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Subsection: Pond Inflow Summary
Label: DW-2 (IN)

Summary for Hydrograph Addition at 'DW-2'

Upstream Link
<Catchment to Outflow Node>

Upstream Node

PDA-1C

Outlet-4 DW-1

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)
Flow (From) PDA-1C 1,840.937 12.100 0.4990
Flow (From) Outlet-4 646.091 12.200 0.3447
Flow (In) DW-2 2,487.028 12.200 0.6418

Bentley Systems, Inc. Haestad Methods Solution

13180--pondpack.ppc
8/12/2015

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Storm Event: 100 YR

Bentley PondPack V8i
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Subsection: Elevation-Volume-Flow Table (Pond)

Return Event: 1 years

Label: DW-3 Storm Event: 1 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
Elevation (Water Surface
i) \ 77331t
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours
Elevation Outflow Storage Area Infiltration Flow (Total) 2S/t+ 0
(ft) (ft3/s) (ft3) (f2) (ft3/s) (ft3/s) (ft3/s)
77.33 0.0000 0.000 78.500 0.0000 0.0000 0.0000
77.83 0.0000 39.250 78.500 0.0055 0.0055 0.4416
78.33 0.0000 78.500 78.500 0.0055 0.0055 0.8777
78.83 0.0000 117.750 78.500 0.0055 0.0055 1.3138
79.33 0.0000 157.000 78.500 0.0055 0.0055 1.7499
79.83 0.0000 196.250 78.500 0.0055 0.0055 2.1861
80.33 0.0000 235.500 78.500 0.0055 0.0055 2.6222
80.83 0.0000 274.750 78.500 0.0055 0.0055 3.0583
81.33 0.0000 314.000 78.500 0.0055 0.0055 3.4944
81.83 0.0000 353.250 78.500 0.0055 0.0055 3.9305
82.33 0.0000 392.500 78.500 0.0055 0.0055 4.3666
82.83 0.0000 431.750 78.500 0.0055 0.0055 4.8027
83.33 0.0000 471.000 78.500 0.0055 0.0055 5.2388
83.83 0.0000 510.250 78.500 0.0055 0.0055 5.6749
84.33 0.0000 549.500 78.500 0.0055 0.0055 6.1111
84.83 0.0000 588.750 78.500 0.0055 0.0055 6.5472
85.33 0.0000 628.000 78.500 0.0055 0.0055 6.9833
85.83 0.6944 667.250 78.500 0.0055 0.6999 8.1138
86.33 2.3454 706.500 78.500 0.0055 2.3509 10.2009
86.83 3.9816 745.750 78.500 0.0055 3.9871 12.2732
87.33 5.0604 785.000 78.500 0.0055 5.0659 13.7882
87.83 5.9426 821.436 61.781 0.0055 5.9481 15.0752
88.33 6.7115 846.756 40.260 0.0055 6.7170 16.1254
88.83 7.3999 862.462 23.330 0.0055 7.4054 16.9883
89.33 8.0317 870.851 10.990 0.0055 8.0372 17.7133
89.50 8.2344 872.444 7.840 0.0055 8.2399 17.9337
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Subsection: Level Pool Pond Routing Summary Return Event: 1 years

Label: DW-3 (IN) Storm Event: 1 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 77.33 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 0.0790 ft3/s Time to Peak (Flow, In) 12.100 hours

Infiltration (Peak) 0.0055 ft3/s Time to Peak (Infiltration) 12.000 hours

Flow (Peak Outlet) 0.0000 ft3/s Time to Peak (Flow, Outlet) 0.000 hours

Elevation (Water Surface, 2911 ft

Peak)

Volume (Peak) 139.422 ft3

Mass Balance (ft?)

Volume (Initial) 0.000 ft3

Volume (Total Inflow) 275.000 ft3

Volume (Total Infiltration) 245.000 ft3

Volume (Total Outlet 3

Outflow) 0.000 ft

Volume (Retained) 30.000 ft3

Volume (Unrouted) 0.000 ft3

Error (Mass Balance) 0.0 %
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Subsection: Level Pool Pond Routing Summary
Label: DW-3 (IN)

Infiltration

Infiltration Method Constant
(Computed)

Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions

m_w,.\mqo: (Water Surface, 77.33 ft
Initial)

Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Return Event: 10 years

Storm Event: 10 YR

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 0.1972 ft3/s Time to Peak (Flow, In) 12.100 hours
Infiltration (Peak) 0.0055 ft3/s Time to Peak (Infiltration) 11.350 hours
Flow (Peak Outlet) 0.0000 ft3/s Time to Peak (Flow, Outlet) 0.000 hours
w_m<mqo: (Water Surface, 83.31 ft

eak)
Volume (Peak) 469.411 ft3

Mass Balance (ft?)

Volume (Initial) 0.000 ft3
Volume (Total Inflow) 696.000 ft3
Volume (Total Infiltration) 275.000 ft3
Mm_m_ﬂm%._.oﬁm_ Outlet 0.000 ft3
Volume (Retained) 421.000 ft3
Volume (Unrouted) 0.000 ft3
Error (Mass Balance) 0.0 %

Bentley Systems, Inc. Haestad Methods Solution
13180--pondpack.ppc Center
8/12/2015 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51]
Page 176 of 225



Subsection: Level Pool Pond Routing Summary Return Event: 100 years

Label: DW-3 (IN) Storm Event: 100 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0055 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 77.33 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 0.8227 ft3/s Time to Peak (Flow, In) 12.100 hours
Infiltration (Peak) 0.0055 ft3/s Time to Peak (Infiltration) 9.450 hours
Flow (Peak Outlet) 0.8569 ft3/s Time to Peak (Flow, Outlet) 12.200 hours
w_m<mqo: (Water Surface, 85.88 ft

eak)
Volume (Peak) 671.113 ft3

Mass Balance (ft?)

Volume (Initial) 0.000 ft3
Volume (Total Inflow) 3,026.000 ft3
Volume (Total Infiltration) 318.000 ft3
Mm_m_ﬂm%._dﬁm_ Outlet 2,082.000 ft3
Volume (Retained) 626.000 ft3
Volume (Unrouted) 0.000 ft3
Error (Mass Balance) 0.0 %
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Subsection: Pond Infiltration Hydrograph
Label: DW-3 (INF)

Return Event: 1 years

Peak Discharge
Time to Peak
Hydrograph Volume

0.0055 ft3/s
16.000 hours
242.010 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
11.300 0.0010 0.0011 0.0012 0.0012 0.0013
11.550 0.0015 0.0016 0.0018 0.0020 0.0024
11.800 0.0028 0.0033 0.0039 0.0047 0.0055
12.050 0.0055 0.0055 0.0055 0.0055 0.0055
12.300 0.0055 0.0055 0.0055 0.0055 0.0055
12.550 0.0055 0.0055 0.0055 0.0055 0.0055
12.800 0.0055 0.0055 0.0055 0.0055 0.0055
13.050 0.0055 0.0055 0.0055 0.0055 0.0055
13.300 0.0055 0.0055 0.0055 0.0055 0.0055
13.550 0.0055 0.0055 0.0055 0.0055 0.0055
13.800 0.0055 0.0055 0.0055 0.0055 0.0055
14.050 0.0055 0.0055 0.0055 0.0055 0.0055
14.300 0.0055 0.0055 0.0055 0.0055 0.0055
14.550 0.0055 0.0055 0.0055 0.0055 0.0055
14.800 0.0055 0.0055 0.0055 0.0055 0.0055
15.050 0.0055 0.0055 0.0055 0.0055 0.0055
15.300 0.0055 0.0055 0.0055 0.0055 0.0055
15.550 0.0055 0.0055 0.0055 0.0055 0.0055
15.800 0.0055 0.0055 0.0055 0.0055 0.0055
16.050 0.0055 0.0055 0.0055 0.0055 0.0055
16.300 0.0055 0.0055 0.0055 0.0055 0.0055
16.550 0.0055 0.0055 0.0055 0.0055 0.0055
16.800 0.0055 0.0055 0.0055 0.0055 0.0055
17.050 0.0055 0.0055 0.0055 0.0055 0.0055
17.300 0.0055 0.0055 0.0055 0.0055 0.0055
17.550 0.0055 0.0055 0.0055 0.0055 0.0055
17.800 0.0055 0.0055 0.0055 0.0055 0.0055
18.050 0.0055 0.0055 0.0055 0.0055 0.0055
18.300 0.0055 0.0055 0.0055 0.0055 0.0055
18.550 0.0055 0.0055 0.0055 0.0055 0.0055
18.800 0.0055 0.0055 0.0055 0.0055 0.0055
19.050 0.0055 0.0055 0.0055 0.0055 0.0055
19.300 0.0055 0.0055 0.0055 0.0055 0.0055
19.550 0.0055 0.0055 0.0055 0.0055 0.0055
19.800 0.0055 0.0055 0.0055 0.0055 0.0055
20.050 0.0055 0.0055 0.0055 0.0055 0.0055
20.300 0.0055 0.0055 0.0055 0.0055 0.0055
20.550 0.0055 0.0055 0.0055 0.0055 0.0055
20.800 0.0055 0.0055 0.0055 0.0055 0.0055
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Subsection: Pond Infiltration Hydrograph

Label: DW-3 (INF)

Time on left represents time for first value in each row.

Time
(hours)

21.050
21.300
21.550
21.800
22.050
22.300
22.550
22.800
23.050
23.300
23.550
23.800

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0052
0.0047

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0051
0.0046

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0050
0.0045

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0054
0.0049
0.0044

Return Event: 1 years

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0053
0.0048
0.0044
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Subsection: Pond Infiltration Hydrograph
Label: DW-3 (INF)

Return Event: 10 years

Peak Discharge
Time to Peak
Hydrograph Volume

0.0055 ft3/s
15.550 hours
271.343 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Storm Event: 10 YR

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
9.250 0.0010 0.0011 0.0011 0.0012 0.0012
9.500 0.0013 0.0014 0.0014 0.0015 0.0015
9.750 0.0016 0.0017 0.0018 0.0018 0.0019
10.000 0.0020 0.0021 0.0021 0.0022 0.0023
10.250 0.0024 0.0025 0.0026 0.0027 0.0028
10.500 0.0029 0.0030 0.0032 0.0033 0.0034
10.750 0.0035 0.0037 0.0038 0.0040 0.0041
11.000 0.0043 0.0044 0.0046 0.0048 0.0050
11.250 0.0052 0.0054 0.0055 0.0055 0.0055
11.500 0.0055 0.0055 0.0055 0.0055 0.0055
11.750 0.0055 0.0055 0.0055 0.0055 0.0055
12.000 0.0055 0.0055 0.0055 0.0055 0.0055
12.250 0.0055 0.0055 0.0055 0.0055 0.0055
12.500 0.0055 0.0055 0.0055 0.0055 0.0055
12.750 0.0055 0.0055 0.0055 0.0055 0.0055
13.000 0.0055 0.0055 0.0055 0.0055 0.0055
13.250 0.0055 0.0055 0.0055 0.0055 0.0055
13.500 0.0055 0.0055 0.0055 0.0055 0.0055
13.750 0.0055 0.0055 0.0055 0.0055 0.0055
14.000 0.0055 0.0055 0.0055 0.0055 0.0055
14.250 0.0055 0.0055 0.0055 0.0055 0.0055
14.500 0.0055 0.0055 0.0055 0.0055 0.0055
14.750 0.0055 0.0055 0.0055 0.0055 0.0055
15.000 0.0055 0.0055 0.0055 0.0055 0.0055
15.250 0.0055 0.0055 0.0055 0.0055 0.0055
15.500 0.0055 0.0055 0.0055 0.0055 0.0055
15.750 0.0055 0.0055 0.0055 0.0055 0.0055
16.000 0.0055 0.0055 0.0055 0.0055 0.0055
16.250 0.0055 0.0055 0.0055 0.0055 0.0055
16.500 0.0055 0.0055 0.0055 0.0055 0.0055
16.750 0.0055 0.0055 0.0055 0.0055 0.0055
17.000 0.0055 0.0055 0.0055 0.0055 0.0055
17.250 0.0055 0.0055 0.0055 0.0055 0.0055
17.500 0.0055 0.0055 0.0055 0.0055 0.0055
17.750 0.0055 0.0055 0.0055 0.0055 0.0055
18.000 0.0055 0.0055 0.0055 0.0055 0.0055
18.250 0.0055 0.0055 0.0055 0.0055 0.0055
18.500 0.0055 0.0055 0.0055 0.0055 0.0055
18.750 0.0055 0.0055 0.0055 0.0055 0.0055
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Subsection: Pond Infiltration Hydrograph

Label: DW-3 (INF)

Time on left represents time for first value in each row.

Time
(hours)

19.000
19.250
19.500
19.750
20.000
20.250
20.500
20.750
21.000
21.250
21.500
21.750
22.000
22.250
22.500
22.750
23.000
23.250
23.500
23.750
24.000

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Return Event: 10 years

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Storm Event: 10 YR
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Subsection: Pond Infiltration Hydrograph
Label: DW-3 (INF)

Return Event: 100 years
Storm Event: 100 YR

Peak Discharge
Time to Peak
Hydrograph Volume

0.0055 ft3/s
14.300 hours
313.665 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
6.950 0.0010 0.0011 0.0011 0.0012 0.0012
7.200 0.0013 0.0013 0.0014 0.0014 0.0015
7.450 0.0016 0.0016 0.0017 0.0017 0.0018
7.700 0.0019 0.0019 0.0020 0.0021 0.0021
7.950 0.0022 0.0023 0.0023 0.0024 0.0025
8.200 0.0026 0.0027 0.0028 0.0028 0.0029
8.450 0.0030 0.0031 0.0032 0.0033 0.0035
8.700 0.0036 0.0037 0.0038 0.0039 0.0040
8.950 0.0042 0.0043 0.0044 0.0046 0.0047
9.200 0.0049 0.0050 0.0052 0.0053 0.0055
9.450 0.0055 0.0055 0.0055 0.0055 0.0055
9.700 0.0055 0.0055 0.0055 0.0055 0.0055
9.950 0.0055 0.0055 0.0055 0.0055 0.0055
10.200 0.0055 0.0055 0.0055 0.0055 0.0055
10.450 0.0055 0.0055 0.0055 0.0055 0.0055
10.700 0.0055 0.0055 0.0055 0.0055 0.0055
10.950 0.0055 0.0055 0.0055 0.0055 0.0055
11.200 0.0055 0.0055 0.0055 0.0055 0.0055
11.450 0.0055 0.0055 0.0055 0.0055 0.0055
11.700 0.0055 0.0055 0.0055 0.0055 0.0055
11.950 0.0055 0.0055 0.0055 0.0055 0.0055
12.200 0.0055 0.0055 0.0055 0.0055 0.0055
12.450 0.0055 0.0055 0.0055 0.0055 0.0055
12.700 0.0055 0.0055 0.0055 0.0055 0.0055
12.950 0.0055 0.0055 0.0055 0.0055 0.0055
13.200 0.0055 0.0055 0.0055 0.0055 0.0055
13.450 0.0055 0.0055 0.0055 0.0055 0.0055
13.700 0.0055 0.0055 0.0055 0.0055 0.0055
13.950 0.0055 0.0055 0.0055 0.0055 0.0055
14.200 0.0055 0.0055 0.0055 0.0055 0.0055
14.450 0.0055 0.0055 0.0055 0.0055 0.0055
14.700 0.0055 0.0055 0.0055 0.0055 0.0055
14.950 0.0055 0.0055 0.0055 0.0055 0.0055
15.200 0.0055 0.0055 0.0055 0.0055 0.0055
15.450 0.0055 0.0055 0.0055 0.0055 0.0055
15.700 0.0055 0.0055 0.0055 0.0055 0.0055
15.950 0.0055 0.0055 0.0055 0.0055 0.0055
16.200 0.0055 0.0055 0.0055 0.0055 0.0055
16.450 0.0055 0.0055 0.0055 0.0055 0.0055
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Subsection: Pond Infiltration Hydrograph

Label: DW-3 (INF)

Time on left represents time for first value in each row.

Time
(hours)

16.700
16.950
17.200
17.450
17.700
17.950
18.200
18.450
18.700
18.950
19.200
19.450
19.700
19.950
20.200
20.450
20.700
20.950
21.200
21.450
21.700
21.950
22.200
22.450
22.700
22.950
23.200
23.450
23.700
23.950

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)

Return Event: 100 years
Storm Event: 100 YR

Flow
(ft3/s)

0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055

(N/A)
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Subsection: Pond Routed Hydrograph (total out) Return Event: 1 years

Label: DW-3 (OUT) Storm Event: 1 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Pond Routed Hydrograph (total out) Return Event: 10 years

Label: DW-3 (OUT) Storm Event: 10 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Pond Routed Hydrograph (total out)
Label: DW-3 (OUT)

Return Event: 100 years
Storm Event: 100 YR

Peak Discharge
Time to Peak
Hydrograph Volume

0.8569 ft3/s
12.200 hours
2,081.592 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
12.100 0.0000 0.6910 0.8569 0.7156 0.6576
12.350 0.5406 0.4806 0.4039 0.3324 0.2683
12.600 0.2196 0.1870 0.1708 0.1617 0.1538
12.850 0.1461 0.1384 0.1308 0.1231 0.1162
13.100 0.1106 0.1065 0.1037 0.1016 0.0996
13.350 0.0976 0.0957 0.0937 0.0917 0.0897
13.600 0.0877 0.0857 0.0837 0.0817 0.0796
13.850 0.0776 0.0756 0.0736 0.0716 0.0697
14.100 0.0680 0.0667 0.0656 0.0646 0.0637
14.350 0.0627 0.0617 0.0608 0.0598 0.0588
14.600 0.0579 0.0569 0.0559 0.0549 0.0540
14.850 0.0530 0.0520 0.0510 0.0501 0.0491
15.100 0.0481 0.0471 0.0462 0.0452 0.0442
15.350 0.0432 0.0423 0.0413 0.0403 0.0393
15.600 0.0383 0.0374 0.0364 0.0354 0.0344
15.850 0.0334 0.0324 0.0314 0.0305 0.0296
16.100 0.0288 0.0282 0.0276 0.0272 0.0268
16.350 0.0264 0.0259 0.0254 0.0251 0.0247
16.600 0.0242 0.0237 0.0234 0.0230 0.0225
16.850 0.0220 0.0216 0.0212 0.0208 0.0203
17.100 0.0199 0.0195 0.0190 0.0186 0.0182
17.350 0.0178 0.0173 0.0169 0.0165 0.0161
17.600 0.0156 0.0151 0.0148 0.0144 0.0139
17.850 0.0134 0.0130 0.0126 0.0122 0.0117
18.100 0.0114 0.0112 0.0110 0.0109 0.0108
18.350 0.0106 0.0105 0.0104 0.0103 0.0101
18.600 0.0100 0.0099 0.0097 0.0096 0.0095
18.850 0.0094 0.0092 0.0091 0.0090 0.0089
19.100 0.0087 0.0086 0.0085 0.0084 0.0082
19.350 0.0081 0.0080 0.0078 0.0077 0.0075
19.600 0.0074 0.0073 0.0072 0.0070 0.0069
19.850 0.0068 0.0067 0.0065 0.0064 0.0063
20.100 0.0061 0.0060 0.0060 0.0059 0.0058
20.350 0.0057 0.0055 0.0055 0.0054 0.0053
20.600 0.0052 0.0051 0.0049 0.0048 0.0048
20.850 0.0047 0.0046 0.0045 0.0044 0.0044
21.100 0.0042 0.0041 0.0040 0.0039 0.0038
21.350 0.0037 0.0036 0.0035 0.0034 0.0033
21.600 0.0032 0.0032 0.0030 0.0029 0.0029
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Subsection: Pond Routed Hydrograph (total out) Return Event: 100 years
Label: DW-3 (OUT) Storm Event: 100 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
21.850 0.0028 0.0027 0.0025 0.0024 0.0023
22.100 0.0023 0.0022 0.0021 0.0020 0.0018
22.350 0.0017 0.0017 0.0016 0.0015 0.0014
22.600 0.0013 0.0013 0.0011 0.0010 (N/A)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Pond Inflow Summary Return Event: 1 years
Label: DW-3 (IN) Storm Event: 1 YR

Summary for Hydrograph Addition at 'DW-3'

Upstream Link Upstream Node
Outlet-5 DW-2
<Catchment to Outflow Node> PDA-1B

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From) Outlet-5 0.000 0.000 0.0000

Flow (From) PDA-1B 275.130 12.100 0.0790

Flow (In) DW-3 275.130 12.100 0.0790
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Pond Inflow Summary Return Event: 10 years
Label: DW-3 (IN) Storm Event: 10 YR

Summary for Hydrograph Addition at 'DW-3'

Upstream Link Upstream Node
Outlet-5 DW-2
<Catchment to Outflow Node> PDA-1B

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From) Outlet-5 0.000 0.000 0.0000

Flow (From) PDA-1B 695.907 12.100 0.1972

Flow (In) DW-3 695.907 12.100 0.1972
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Pond Inflow Summary Return Event: 100 years
Label: DW-3 (IN) Storm Event: 100 YR

Summary for Hydrograph Addition at 'DW-3'

Upstream Link Upstream Node

Outlet-5 DW-2
<Catchment to Outflow Node> PDA-1B

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From) Outlet-5 1,533.330 12.250 0.5510

Flow (From) PDA-1B 1,492.518 12.100 0.4068

Flow (In) DW-3 3,025.847 12.100 0.8227
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Elevation-Volume-

Flow Table (Pond)

Return Event: 1 years

Label: IB-1 Storm Event: 1 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0190 ft3/s
Initial Conditions
_Hmﬂ_dﬂ,ﬂ\w_w_o: (Water Surface, 26.73 ft
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours
Elevation Outflow Storage Area Infiltration Flow (Total) 2S/t+ 0
(ft) (ft3/s) (ft3) (ft2) (ft3/s) (ft3/s) (ft3/s)
76.73 0.0000 0.000 0.000 0.0000 0.0000 0.0000
77.23 0.0000 54.080 0.000 0.0190 0.0190 0.6199
77.73 0.0000 170.480 0.000 0.0190 0.0190 1.9132
77.75 0.0000 174.992 0.000 0.0190 0.0190 1.9634
78.23 0.4276 281.840 0.000 0.0190 0.4466 3.5781
78.73 0.8074 385.520 0.000 0.0190 0.8264 5.1100
79.23 1.0481 477.280 0.000 0.0190 1.0671 6.3702
79.50 1.1578 518.035 0.000 0.0190 1.1768 6.9328
79.73 1.3584 545.120 0.000 0.0190 1.3774 7.4343
80.23 2.0449 599.200 0.000 0.0190 2.0639 8.7217
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Subsection: Level Pool Pond Routing Summary Return Event: 1 years

Label: IB-1 (IN) Storm Event: 1 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0190 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 26.73 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 0.0877 ft3/s Time to Peak (Flow, In) 12.150 hours

Infiltration (Peak) 0.0190 ft3/s Time to Peak (Infiltration) 12.150 hours

Flow (Peak Outlet) 0.0000 ft3/s Time to Peak (Flow, Outlet) 0.000 hours

Elevation (Water Surface, 77.48 ft

Peak)

Volume (Peak) 111.670 ft3

Mass Balance (ft®)

Volume (Initial) 0.000 ft3

Volume (Total Inflow) 332.000 ft3

Volume (Total Infiltration) 328.000 ft3

Volume (Total Outlet 3

Outflow) 0.000 ft

Volume (Retained) 4.000 ft3

Volume (Unrouted) 0.000 ft3

Error (Mass Balance) 0.0 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Level Pool Pond Routing Summary
Label: IB-1 (IN)

Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0190 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 26.73 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Return Event: 10 years

Storm Event: 10 YR

Inflow/Outflow Hydrograph Summary

12.100 hours
11.800 hours
12.200 hours

Flow (Peak In) 0.2253 ft3/s Time to Peak (Flow, In)

Infiltration (Peak) 0.0190 ft3/s Time to Peak (Infiltration)

Flow (Peak Outlet) 0.1540 ft3/s Time to Peak (Flow, Outlet)

Elevation (Water Surface, 77.92 ft

Peak)

Volume (Peak) 214.005 ft3

Mass Balance (ft®)

Volume (Initial) 0.000 ft3

Volume (Total Inflow) 858.000 ft3

Volume (Total Infiltration) 620.000 ft3

Volume (Total Outlet 3

Outflow) 230.000 ft

Volume (Retained) 9.000 ft3

Volume (Unrouted) 0.000 ft3

Error (Mass Balance) 0.0 %
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Subsection: Level Pool Pond Routing Summary Return Event: 100 years

Label: IB-1 (IN) Storm Event: 100 YR
Infiltration
Infiltration Method Constant
(Computed)
Infiltration Rate (Constant) 0.0190 ft3/s
Initial Conditions
m_w,.\mqo: (Water Surface, 26.73 ft
Initial)
Volume (Initial) 0.000 ft3
Flow (Initial Outlet) 0.0000 ft3/s
Flow (Initial Infiltration) 0.0000 ft3/s
Flow (Initial, Total) 0.0000 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 1.2490 ft3/s Time to Peak (Flow, In) 12.200 hours
Infiltration (Peak) 0.0190 ft3/s Time to Peak (Infiltration) 10.700 hours
Flow (Peak Outlet) 0.9648 ft3/s Time to Peak (Flow, Outlet) 12.250 hours
w_m<mqo: (Water Surface, 79.06 ft

eak)
Volume (Peak) 446.867 ft3

Mass Balance (ft?)

Volume (Initial) 0.000 ft3
Volume (Total Inflow) 3,946.000 ft3
Volume (Total Infiltration) 1,020.000 ft3
Volume (Total Outlet 2,889.000 ft3
Outflow)
Volume (Retained) 37.000 ft3
Volume (Unrouted) 0.000 ft3
Error (Mass Balance) 0.0 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Pond Infiltration Hydrograph
Label: IB-1 (INF)

Return Event: 1 years

Peak Discharge
Time to Peak
Hydrograph Volume

0.0190 ft3/s
13.500 hours
326.202 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
10.950 0.0010 0.0011 0.0012 0.0013 0.0014
11.200 0.0015 0.0016 0.0018 0.0019 0.0021
11.450 0.0023 0.0025 0.0027 0.0029 0.0033
11.700 0.0038 0.0044 0.0052 0.0063 0.0075
11.950 0.0092 0.0115 0.0148 0.0188 0.0190
12.200 0.0190 0.0190 0.0190 0.0190 0.0190
12.450 0.0190 0.0190 0.0190 0.0190 0.0190
12.700 0.0190 0.0190 0.0190 0.0190 0.0190
12.950 0.0190 0.0190 0.0190 0.0190 0.0190
13.200 0.0190 0.0190 0.0190 0.0190 0.0190
13.450 0.0190 0.0190 0.0190 0.0190 0.0190
13.700 0.0190 0.0190 0.0190 0.0190 0.0190
13.950 0.0190 0.0190 0.0190 0.0190 0.0190
14.200 0.0190 0.0190 0.0190 0.0190 0.0190
14.450 0.0185 0.0178 0.0172 0.0165 0.0159
14.700 0.0153 0.0148 0.0143 0.0138 0.0133
14.950 0.0129 0.0125 0.0121 0.0117 0.0113
15.200 0.0110 0.0107 0.0103 0.0100 0.0098
15.450 0.0095 0.0092 0.0090 0.0087 0.0085
15.700 0.0083 0.0081 0.0079 0.0077 0.0075
15.950 0.0073 0.0071 0.0069 0.0068 0.0066
16.200 0.0064 0.0063 0.0062 0.0060 0.0059
16.450 0.0058 0.0056 0.0055 0.0054 0.0053
16.700 0.0052 0.0051 0.0050 0.0049 0.0049
16.950 0.0048 0.0047 0.0046 0.0045 0.0045
17.200 0.0044 0.0043 0.0043 0.0042 0.0041
17.450 0.0041 0.0040 0.0039 0.0039 0.0038
17.700 0.0038 0.0037 0.0037 0.0036 0.0036
17.950 0.0035 0.0035 0.0034 0.0034 0.0033
18.200 0.0033 0.0032 0.0032 0.0031 0.0031
18.450 0.0031 0.0030 0.0030 0.0030 0.0029
18.700 0.0029 0.0029 0.0029 0.0028 0.0028
18.950 0.0028 0.0028 0.0027 0.0027 0.0027
19.200 0.0027 0.0026 0.0026 0.0026 0.0026
19.450 0.0026 0.0025 0.0025 0.0025 0.0025
19.700 0.0025 0.0025 0.0024 0.0024 0.0024
19.950 0.0024 0.0024 0.0024 0.0024 0.0023
20.200 0.0023 0.0023 0.0023 0.0023 0.0023
20.450 0.0023 0.0023 0.0022 0.0022 0.0022
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Subsection: Pond Infiltration Hydrograph

Label: IB-1 (INF)

Time on left represents time for first value in each row.

Time
(hours)

20.700
20.950
21.200
21.450
21.700
21.950
22.200
22.450
22.700
22.950
23.200
23.450
23.700
23.950

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0022
0.0021
0.0021
0.0020
0.0020
0.0020
0.0019
0.0019
0.0018
0.0018
0.0017
0.0017
0.0016
0.0016

Flow
(ft3/s)
0.0022
0.0021
0.0021
0.0020
0.0020
0.0019
0.0019
0.0018
0.0018
0.0018
0.0017
0.0017
0.0016
0.0016

Flow
(ft3/s)

0.0022
0.0021
0.0021
0.0020
0.0020
0.0019
0.0019
0.0018
0.0018
0.0018
0.0017
0.0017
0.0016

(N/A)

Flow
(ft3/s)

0.0022
0.0021
0.0021
0.0020
0.0020
0.0019
0.0019
0.0018
0.0018
0.0017
0.0017
0.0017
0.0016

(N/A)

Return Event: 1 years

Flow
(ft3/s)

0.0022
0.0021
0.0021
0.0020
0.0020
0.0019
0.0019
0.0018
0.0018
0.0017
0.0017
0.0016
0.0016

(N/A)
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Subsection: Pond Infiltration Hydrograph
Label: IB-1 (INF)

Return Event: 10 years

Peak Discharge
Time to Peak
Hydrograph Volume

0.0190 ft3/s
15.850 hours
617.308 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Storm Event: 10 YR

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
8.800 0.0010 0.0011 0.0012 0.0013 0.0013
9.050 0.0014 0.0015 0.0016 0.0017 0.0018
9.300 0.0019 0.0020 0.0021 0.0022 0.0023
9.550 0.0024 0.0025 0.0026 0.0027 0.0029
9.800 0.0030 0.0031 0.0033 0.0034 0.0035
10.050 0.0037 0.0038 0.0040 0.0041 0.0043
10.300 0.0044 0.0046 0.0048 0.0050 0.0052
10.550 0.0054 0.0056 0.0058 0.0061 0.0063
10.800 0.0065 0.0068 0.0070 0.0073 0.0076
11.050 0.0079 0.0082 0.0085 0.0088 0.0092
11.300 0.0097 0.0101 0.0107 0.0112 0.0118
11.550 0.0125 0.0133 0.0144 0.0159 0.0179
11.800 0.0190 0.0190 0.0190 0.0190 0.0190
12.050 0.0190 0.0190 0.0190 0.0190 0.0190
12.300 0.0190 0.0190 0.0190 0.0190 0.0190
12.550 0.0190 0.0190 0.0190 0.0190 0.0190
12.800 0.0190 0.0190 0.0190 0.0190 0.0190
13.050 0.0190 0.0190 0.0190 0.0190 0.0190
13.300 0.0190 0.0190 0.0190 0.0190 0.0190
13.550 0.0190 0.0190 0.0190 0.0190 0.0190
13.800 0.0190 0.0190 0.0190 0.0190 0.0190
14.050 0.0190 0.0190 0.0190 0.0190 0.0190
14.300 0.0190 0.0190 0.0190 0.0190 0.0190
14.550 0.0190 0.0190 0.0190 0.0190 0.0190
14.800 0.0190 0.0190 0.0190 0.0190 0.0190
15.050 0.0190 0.0190 0.0190 0.0190 0.0190
15.300 0.0190 0.0190 0.0190 0.0190 0.0190
15.550 0.0190 0.0190 0.0190 0.0190 0.0190
15.800 0.0190 0.0190 0.0190 0.0190 0.0190
16.050 0.0190 0.0190 0.0190 0.0190 0.0190
16.300 0.0190 0.0190 0.0190 0.0190 0.0190
16.550 0.0190 0.0190 0.0190 0.0190 0.0190
16.800 0.0190 0.0190 0.0190 0.0190 0.0190
17.050 0.0190 0.0190 0.0190 0.0190 0.0190
17.300 0.0190 0.0190 0.0190 0.0190 0.0190
17.550 0.0190 0.0190 0.0190 0.0190 0.0190
17.800 0.0190 0.0190 0.0190 0.0183 0.0175
18.050 0.0168 0.0161 0.0155 0.0149 0.0143
18.300 0.0137 0.0132 0.0128 0.0123 0.0119
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Subsection: Pond Infiltration Hydrograph

Label: IB-1 (INF)

Time on left represents time for first value in each row.

Time
(hours)

18.550
18.800
19.050
19.300
19.550
19.800
20.050
20.300
20.550
20.800
21.050
21.300
21.550
21.800
22.050
22.300
22.550
22.800
23.050
23.300
23.550
23.800

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0115
0.0098
0.0085
0.0076
0.0069
0.0063
0.0058
0.0055
0.0052
0.0050
0.0048
0.0046
0.0044
0.0043
0.0042
0.0041
0.0039
0.0038
0.0037
0.0036
0.0035
0.0034

Flow
(ft3/s)
0.0111
0.0095
0.0083
0.0074
0.0067
0.0062
0.0058
0.0054
0.0051
0.0049
0.0047
0.0046
0.0044
0.0043
0.0042
0.0040
0.0039
0.0038
0.0037
0.0036
0.0035
0.0034

Flow
(ft3/s)
0.0107
0.0092
0.0081
0.0073
0.0066
0.0061
0.0057
0.0054
0.0051
0.0049
0.0047
0.0045
0.0044
0.0043
0.0041
0.0040
0.0039
0.0038
0.0037
0.0036
0.0035
0.0034

Flow
(ft3/s)
0.0104
0.0090
0.0079
0.0071
0.0065
0.0060
0.0056
0.0053
0.0050
0.0048
0.0047
0.0045
0.0044
0.0042
0.0041
0.0040
0.0039
0.0038
0.0037
0.0036
0.0035
0.0034

Return Event: 10 years

Flow
(ft3/s)
0.0101
0.0088
0.0078
0.0070
0.0064
0.0059
0.0055
0.0052
0.0050
0.0048
0.0046
0.0045
0.0043
0.0042
0.0041
0.0040
0.0039
0.0038
0.0037
0.0036
0.0035
0.0034

Storm Event: 10 YR
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Subsection: Pond Infiltration Hydrograph
Label: IB-1 (INF)

Return Event: 100 years
Storm Event: 100 YR

Peak Discharge
Time to Peak
Hydrograph Volume

0.0190 ft3/s
15.200 hours
1,015.448 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
6.400 0.0010 0.0011 0.0012 0.0012 0.0013
6.650 0.0013 0.0014 0.0015 0.0016 0.0016
6.900 0.0017 0.0018 0.0019 0.0020 0.0020
7.150 0.0021 0.0022 0.0023 0.0024 0.0025
7.400 0.0026 0.0027 0.0028 0.0029 0.0030
7.650 0.0031 0.0032 0.0033 0.0035 0.0036
7.900 0.0037 0.0038 0.0039 0.0041 0.0042
8.150 0.0043 0.0044 0.0046 0.0047 0.0049
8.400 0.0051 0.0052 0.0054 0.0056 0.0058
8.650 0.0059 0.0061 0.0063 0.0066 0.0068
8.900 0.0070 0.0072 0.0074 0.0077 0.0079
9.150 0.0082 0.0084 0.0087 0.0090 0.0092
9.400 0.0095 0.0098 0.0101 0.0103 0.0106
9.650 0.0109 0.0112 0.0116 0.0119 0.0122
9.900 0.0125 0.0128 0.0132 0.0135 0.0139
10.150 0.0142 0.0146 0.0150 0.0154 0.0158
10.400 0.0162 0.0167 0.0172 0.0176 0.0181
10.650 0.0187 0.0190 0.0190 0.0190 0.0190
10.900 0.0190 0.0190 0.0190 0.0190 0.0190
11.150 0.0190 0.0190 0.0190 0.0190 0.0190
11.400 0.0190 0.0190 0.0190 0.0190 0.0190
11.650 0.0190 0.0190 0.0190 0.0190 0.0190
11.900 0.0190 0.0190 0.0190 0.0190 0.0190
12.150 0.0190 0.0190 0.0190 0.0190 0.0190
12.400 0.0190 0.0190 0.0190 0.0190 0.0190
12.650 0.0190 0.0190 0.0190 0.0190 0.0190
12.900 0.0190 0.0190 0.0190 0.0190 0.0190
13.150 0.0190 0.0190 0.0190 0.0190 0.0190
13.400 0.0190 0.0190 0.0190 0.0190 0.0190
13.650 0.0190 0.0190 0.0190 0.0190 0.0190
13.900 0.0190 0.0190 0.0190 0.0190 0.0190
14.150 0.0190 0.0190 0.0190 0.0190 0.0190
14.400 0.0190 0.0190 0.0190 0.0190 0.0190
14.650 0.0190 0.0190 0.0190 0.0190 0.0190
14.900 0.0190 0.0190 0.0190 0.0190 0.0190
15.150 0.0190 0.0190 0.0190 0.0190 0.0190
15.400 0.0190 0.0190 0.0190 0.0190 0.0190
15.650 0.0190 0.0190 0.0190 0.0190 0.0190
15.900 0.0190 0.0190 0.0190 0.0190 0.0190
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Subsection: Pond Infiltration Hydrograph

Label: IB-1 (INF)

Time on left represents time for first value in each row.

Time
(hours)

16.150
16.400
16.650
16.900
17.150
17.400
17.650
17.900
18.150
18.400
18.650
18.900
19.150
19.400
19.650
19.900
20.150
20.400
20.650
20.900
21.150
21.400
21.650
21.900
22.150
22.400
22.650
22.900
23.150
23.400
23.650
23.900

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Flow
(ft3/s)
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0183
0.0149

Flow
(ft3/s)
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0175
0.0143

Flow
(ft3/s)
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0168
0.0138

Flow
(ft3/s)

0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0161

(N/A)

Return Event: 100 years
Storm Event: 100 YR

Flow
(ft3/s)

0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0190
0.0155

(N/A)
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Subsection: Pond Routed Hydrograph (total out) Return Event: 1 years

Label: IB-1 (OUT) Storm Event: 1 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Pond Routed Hydrograph (total out) Return Event: 10 years

Label: IB-1 (OUT) Storm Event: 10 YR
Peak Discharge 0.1540 ft3/s
Time to Peak 12.200 hours
Hydrograph Volume 229.347 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
12.050 0.0000 0.0141 0.1158 0.1540 0.1533
12.300 0.1375 0.1194 0.1024 0.0866 0.0718
12.550 0.0578 0.0454 0.0351 0.0275 0.0223
12.800 0.0186 0.0160 0.0140 0.0122 0.0106
13.050 0.0091 0.0078 0.0066 0.0057 0.0050
13.300 0.0044 0.0040 0.0035 0.0031 0.0027
13.550 0.0024 0.0020 0.0016 0.0012 0.0008
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Pond Routed Hydrograph (total out)
Label: IB-1 (OUT)

Return Event: 100 years
Storm Event: 100 YR

Peak Discharge
Time to Peak
Hydrograph Volume

0.9648 ft3/s
12.250 hours
2,888.709 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
11.750 0.0000 0.0332 0.0933 0.1357 0.1766
12.000 0.2351 0.3102 0.3783 0.5911 0.8681
12.250 0.9648 0.9624 0.9112 0.8328 0.7284
12.500 0.6172 0.5143 0.4232 0.3440 0.2881
12.750 0.2518 0.2280 0.2107 0.1969 0.1848
13.000 0.1734 0.1628 0.1531 0.1450 0.1386
13.250 0.1338 0.1299 0.1266 0.1236 0.1208
13.500 0.1180 0.1152 0.1124 0.1096 0.1069
13.750 0.1041 0.1013 0.0986 0.0958 0.0930
14.000 0.0902 0.0875 0.0849 0.0826 0.0806
14.250 0.0789 0.0773 0.0759 0.0745 0.0732
14.500 0.0718 0.0705 0.0691 0.0678 0.0665
14.750 0.0651 0.0638 0.0625 0.0611 0.0598
15.000 0.0584 0.0571 0.0557 0.0544 0.0530
15.250 0.0517 0.0504 0.0490 0.0476 0.0463
15.500 0.0449 0.0436 0.0422 0.0409 0.0395
15.750 0.0381 0.0368 0.0354 0.0341 0.0327
16.000 0.0313 0.0300 0.0288 0.0277 0.0268
16.250 0.0259 0.0252 0.0246 0.0240 0.0234
16.500 0.0228 0.0222 0.0216 0.0210 0.0204
16.750 0.0198 0.0192 0.0186 0.0180 0.0174
17.000 0.0169 0.0162 0.0156 0.0151 0.0145
17.250 0.0139 0.0133 0.0127 0.0121 0.0115
17.500 0.0109 0.0103 0.0097 0.0091 0.0085
17.750 0.0079 0.0074 0.0067 0.0061 0.0056
18.000 0.0050 0.0044 0.0038 0.0033 0.0030
18.250 0.0027 0.0025 0.0023 0.0021 0.0019
18.500 0.0017 0.0015 0.0014 0.0012 0.0010
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Subsection: Pond Inflow Summary Return Event: 1 years
Label: IB-1 (IN) Storm Event: 1 YR

Summary for Hydrograph Addition at 'IB-1'

Upstream Link Upstream Node
Outlet-7 DW-3
<Catchment to Outflow Node> PDA-1E

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From) Outlet-7 0.000 0.000 0.0000

Flow (From) PDA-1E 332.326 12.150 0.0877

Flow (In) 1B-1 332.326 12.150 0.0877
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
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Subsection: Pond Inflow Summary Return Event: 10 years
Label: IB-1 (IN) Storm Event: 10 YR

Summary for Hydrograph Addition at 'IB-1'

Upstream Link Upstream Node
Outlet-7 DW-3
<Catchment to Outflow Node> PDA-1E

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From) Outlet-7 0.000 0.000 0.0000

Flow (From) PDA-1E 858.364 12.100 0.2253

Flow (In) IB-1 858.364 12.100 0.2253
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Pond Inflow Summary Return Event: 100 years
Label: IB-1 (IN) Storm Event: 100 YR

Summary for Hydrograph Addition at 'IB-1'

Upstream Link Upstream Node

Outlet-7 DW-3
<Catchment to Outflow Node> PDA-1E

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft3) (hours) (ft3/s)

Flow (From) Outlet-7 2,082.491 12.200 0.8569
Flow (From) PDA-1E 1,863.678 12.100 0.4786
Flow (In) IB-1 3,946.168 12.200 1.2490

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Diverted Hydrograph Return Event: 1 years

Label: Outlet-4 Storm Event: 1 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 10.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Diverted Hydrograph Return Event: 10 years

Label: Outlet-4 Storm Event: 10 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Diverted Hydrograph Return Event: 100 years

Label: Outlet-4 Storm Event: 100 YR
Peak Discharge 0.3447 ft3/s
Time to Peak 12.200 hours
Hydrograph Volume 643.052 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

12.100 0.0000 0.0367 0.3447 0.2214 0.1990
12.350 0.1727 0.1491 0.1254 0.1015 0.0820
12.600 0.0677 0.0587 0.0551 0.0523 0.0498
12.850 0.0473 0.0448 0.0423 0.0397 0.0376
13.100 0.0359 0.0347 0.0340 0.0333 0.0326
13.350 0.0320 0.0313 0.0307 0.0300 0.0294
13.600 0.0287 0.0280 0.0274 0.0267 0.0261
13.850 0.0254 0.0247 0.0241 0.0234 0.0228
14.100 0.0223 0.0219 0.0216 0.0212 0.0209
14.350 0.0206 0.0203 0.0200 0.0196 0.0193
14.600 0.0190 0.0187 0.0184 0.0180 0.0177
14.850 0.0174 0.0171 0.0168 0.0164 0.0161
15.100 0.0158 0.0155 0.0152 0.0148 0.0145
15.350 0.0142 0.0139 0.0135 0.0132 0.0129
15.600 0.0126 0.0122 0.0119 0.0116 0.0113
15.850 0.0109 0.0106 0.0103 0.0100 0.0097
16.100 0.0095 0.0092 0.0091 0.0089 0.0088
16.350 0.0087 0.0085 0.0084 0.0082 0.0081
16.600 0.0079 0.0078 0.0077 0.0075 0.0074
16.850 0.0072 0.0071 0.0070 0.0068 0.0067
17.100 0.0065 0.0064 0.0062 0.0061 0.0060
17.350 0.0058 0.0057 0.0055 0.0054 0.0053
17.600 0.0051 0.0049 0.0048 0.0047 0.0045
17.850 0.0044 0.0043 0.0041 0.0040 0.0038
18.100 0.0037 0.0037 0.0036 0.0036 0.0035
18.350 0.0035 0.0035 0.0034 0.0034 0.0033
18.600 0.0033 0.0032 0.0032 0.0031 0.0031
18.850 0.0031 0.0030 0.0030 0.0029 0.0029
19.100 0.0029 0.0028 0.0028 0.0027 0.0027
19.350 0.0026 0.0026 0.0026 0.0025 0.0025
19.600 0.0024 0.0024 0.0023 0.0023 0.0023
19.850 0.0022 0.0022 0.0021 0.0021 0.0021
20.100 0.0020 0.0020 0.0020 0.0019 0.0019
20.350 0.0018 0.0018 0.0018 0.0018 0.0017
20.600 0.0017 0.0017 0.0016 0.0016 0.0016
20.850 0.0015 0.0015 0.0015 0.0014 0.0014
21.100 0.0014 0.0013 0.0013 0.0013 0.0012
21.350 0.0012 0.0012 0.0011 0.0011 0.0011
21.600 0.0010 (N/A) (N/A) (N/A) (N/A)
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Subsection: Diverted Hydrograph Return Event: 1 years

Label: Outlet-5 Storm Event: 1 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
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Subsection: Diverted Hydrograph Return Event: 10 years

Label: Outlet-5 Storm Event: 10 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
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Subsection: Diverted Hydrograph Return Event: 100 years

Label: Outlet-5 Storm Event: 100 YR
Peak Discharge 0.5510 ft3/s
Time to Peak 12.250 hours
Hydrograph Volume 1,531.620 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

12.050 0.0000 0.4159 0.4759 0.5488 0.5510
12.300 0.4227 0.3792 0.3259 0.2758 0.2250
12.550 0.1817 0.1493 0.1282 0.1185 0.1126
12.800 0.1071 0.1017 0.0964 0.0910 0.0857
13.050 0.0810 0.0772 0.0745 0.0727 0.0713
13.300 0.0699 0.0685 0.0671 0.0657 0.0643
13.550 0.0629 0.0615 0.0602 0.0587 0.0573
13.800 0.0559 0.0545 0.0531 0.0517 0.0503
14.050 0.0490 0.0479 0.0470 0.0462 0.0456
14.300 0.0449 0.0442 0.0435 0.0429 0.0422
14.550 0.0415 0.0409 0.0402 0.0395 0.0388
14.800 0.0381 0.0375 0.0368 0.0361 0.0354
15.050 0.0348 0.0340 0.0334 0.0327 0.0320
15.300 0.0313 0.0306 0.0300 0.0293 0.0286
15.550 0.0279 0.0272 0.0265 0.0258 0.0251
15.800 0.0245 0.0238 0.0231 0.0224 0.0217
16.050 0.0211 0.0206 0.0202 0.0198 0.0195
16.300 0.0192 0.0189 0.0186 0.0183 0.0180
16.550 0.0177 0.0174 0.0171 0.0168 0.0165
16.800 0.0162 0.0159 0.0156 0.0153 0.0150
17.050 0.0147 0.0144 0.0141 0.0138 0.0135
17.300 0.0132 0.0129 0.0126 0.0123 0.0120
17.550 0.0117 0.0114 0.0111 0.0108 0.0105
17.800 0.0102 0.0099 0.0096 0.0093 0.0090
18.050 0.0087 0.0085 0.0083 0.0082 0.0082
18.300 0.0080 0.0079 0.0079 0.0078 0.0077
18.550 0.0076 0.0075 0.0074 0.0073 0.0072
18.800 0.0072 0.0071 0.0070 0.0069 0.0068
19.050 0.0067 0.0066 0.0065 0.0064 0.0064
19.300 0.0062 0.0061 0.0061 0.0060 0.0059
19.550 0.0058 0.0057 0.0056 0.0055 0.0054
19.800 0.0054 0.0053 0.0052 0.0051 0.0050
20.050 0.0049 0.0048 0.0047 0.0047 0.0047
20.300 0.0046 0.0045 0.0044 0.0043 0.0043
20.550 0.0042 0.0042 0.0041 0.0040 0.0039
20.800 0.0039 0.0038 0.0037 0.0036 0.0036
21.050 0.0036 0.0035 0.0034 0.0033 0.0032
21.300 0.0032 0.0031 0.0031 0.0030 0.0029
21.550 0.0028 0.0028 0.0027 0.0026 0.0026
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Subsection: Diverted Hydrograph Return Event: 100 years
Label: Outlet-5 Storm Event: 100 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
21.800 0.0025 0.0025 0.0024 0.0023 0.0022
22.050 0.0022 0.0021 0.0020 0.0020 0.0019
22.300 0.0018 0.0017 0.0017 0.0016 0.0015
22.550 0.0015 0.0014 0.0014 0.0013 0.0012
22.800 0.0011 0.0011 0.0010 (N/A) (N/A)
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Subsection: Diverted Hydrograph Return Event: 1 years

Label: Outlet-7 Storm Event: 1 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
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Subsection: Diverted Hydrograph Return Event: 10 years

Label: Outlet-7 Storm Event: 10 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
13180--pondpack.ppc Center [08.11.01.51]
8/12/2015 27 Siemon Company Drive Suite 200 W Page 215 of 225

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Diverted Hydrograph Return Event: 100 years

Label: Outlet-7 Storm Event: 100 YR
Peak Discharge 0.8569 ft3/s
Time to Peak 12.200 hours
Hydrograph Volume 2,081.592 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

12.100 0.0000 0.6910 0.8569 0.7156 0.6576
12.350 0.5406 0.4806 0.4039 0.3324 0.2683
12.600 0.2196 0.1870 0.1708 0.1617 0.1538
12.850 0.1461 0.1384 0.1308 0.1231 0.1162
13.100 0.1106 0.1065 0.1037 0.1016 0.0996
13.350 0.0976 0.0957 0.0937 0.0917 0.0897
13.600 0.0877 0.0857 0.0837 0.0817 0.0796
13.850 0.0776 0.0756 0.0736 0.0716 0.0697
14.100 0.0680 0.0667 0.0656 0.0646 0.0637
14.350 0.0627 0.0617 0.0608 0.0598 0.0588
14.600 0.0579 0.0569 0.0559 0.0549 0.0540
14.850 0.0530 0.0520 0.0510 0.0501 0.0491
15.100 0.0481 0.0471 0.0462 0.0452 0.0442
15.350 0.0432 0.0423 0.0413 0.0403 0.0393
15.600 0.0383 0.0374 0.0364 0.0354 0.0344
15.850 0.0334 0.0324 0.0314 0.0305 0.0296
16.100 0.0288 0.0282 0.0276 0.0272 0.0268
16.350 0.0264 0.0259 0.0254 0.0251 0.0247
16.600 0.0242 0.0237 0.0234 0.0230 0.0225
16.850 0.0220 0.0216 0.0212 0.0208 0.0203
17.100 0.0199 0.0195 0.0190 0.0186 0.0182
17.350 0.0178 0.0173 0.0169 0.0165 0.0161
17.600 0.0156 0.0151 0.0148 0.0144 0.0139
17.850 0.0134 0.0130 0.0126 0.0122 0.0117
18.100 0.0114 0.0112 0.0110 0.0109 0.0108
18.350 0.0106 0.0105 0.0104 0.0103 0.0101
18.600 0.0100 0.0099 0.0097 0.0096 0.0095
18.850 0.0094 0.0092 0.0091 0.0090 0.0089
19.100 0.0087 0.0086 0.0085 0.0084 0.0082
19.350 0.0081 0.0080 0.0078 0.0077 0.0075
19.600 0.0074 0.0073 0.0072 0.0070 0.0069
19.850 0.0068 0.0067 0.0065 0.0064 0.0063
20.100 0.0061 0.0060 0.0060 0.0059 0.0058
20.350 0.0057 0.0055 0.0055 0.0054 0.0053
20.600 0.0052 0.0051 0.0049 0.0048 0.0048
20.850 0.0047 0.0046 0.0045 0.0044 0.0044
21.100 0.0042 0.0041 0.0040 0.0039 0.0038
21.350 0.0037 0.0036 0.0035 0.0034 0.0033
21.600 0.0032 0.0032 0.0030 0.0029 0.0029
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Subsection: Diverted Hydrograph Return Event: 100 years
Label: Outlet-7 Storm Event: 100 YR

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
21.850 0.0028 0.0027 0.0025 0.0024 0.0023
22.100 0.0023 0.0022 0.0021 0.0020 0.0018
22.350 0.0017 0.0017 0.0016 0.0015 0.0014
22.600 0.0013 0.0013 0.0011 0.0010 (N/A)
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Subsection: Diverted Hydrograph Return Event: 1 years

Label: Outlet-8 Storm Event: 1 YR
Peak Discharge 0.0000 ft3/s
Time to Peak 8.000 hours
Hydrograph Volume 0.000 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
_ 0.000 | 0.0000 | 0.0000 | (N/A) | (N/A) | (N/A) |
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Subsection: Diverted Hydrograph Return Event: 10 years

Label: Outlet-8 Storm Event: 10 YR
Peak Discharge 0.1540 ft3/s
Time to Peak 12.200 hours
Hydrograph Volume 229.347 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
12.050 0.0000 0.0141 0.1158 0.1540 0.1533
12.300 0.1375 0.1194 0.1024 0.0866 0.0718
12.550 0.0578 0.0454 0.0351 0.0275 0.0223
12.800 0.0186 0.0160 0.0140 0.0122 0.0106
13.050 0.0091 0.0078 0.0066 0.0057 0.0050
13.300 0.0044 0.0040 0.0035 0.0031 0.0027
13.550 0.0024 0.0020 0.0016 0.0012 0.0008
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Subsection: Diverted Hydrograph Return Event: 100 years

Label: Outlet-8 Storm Event: 100 YR
Peak Discharge 0.9648 ft3/s
Time to Peak 12.250 hours
Hydrograph Volume 2,888.709 ft3

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

11.750 0.0000 0.0332 0.0933 0.1357 0.1766
12.000 0.2351 0.3102 0.3783 0.5911 0.8681
12.250 0.9648 0.9624 0.9112 0.8328 0.7284
12.500 0.6172 0.5143 0.4232 0.3440 0.2881
12.750 0.2518 0.2280 0.2107 0.1969 0.1848
13.000 0.1734 0.1628 0.1531 0.1450 0.1386
13.250 0.1338 0.1299 0.1266 0.1236 0.1208
13.500 0.1180 0.1152 0.1124 0.1096 0.1069
13.750 0.1041 0.1013 0.0986 0.0958 0.0930
14.000 0.0902 0.0875 0.0849 0.0826 0.0806
14.250 0.0789 0.0773 0.0759 0.0745 0.0732
14.500 0.0718 0.0705 0.0691 0.0678 0.0665
14.750 0.0651 0.0638 0.0625 0.0611 0.0598
15.000 0.0584 0.0571 0.0557 0.0544 0.0530
15.250 0.0517 0.0504 0.0490 0.0476 0.0463
15.500 0.0449 0.0436 0.0422 0.0409 0.0395
15.750 0.0381 0.0368 0.0354 0.0341 0.0327
16.000 0.0313 0.0300 0.0288 0.0277 0.0268
16.250 0.0259 0.0252 0.0246 0.0240 0.0234
16.500 0.0228 0.0222 0.0216 0.0210 0.0204
16.750 0.0198 0.0192 0.0186 0.0180 0.0174
17.000 0.0169 0.0162 0.0156 0.0151 0.0145
17.250 0.0139 0.0133 0.0127 0.0121 0.0115
17.500 0.0109 0.0103 0.0097 0.0091 0.0085
17.750 0.0079 0.0074 0.0067 0.0061 0.0056
18.000 0.0050 0.0044 0.0038 0.0033 0.0030
18.250 0.0027 0.0025 0.0023 0.0021 0.0019
18.500 0.0017 0.0015 0.0014 0.0012 0.0010
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WATER QUALITY VOLUME CALCULATIONS

Townhouses at 32-34 Washington Avenue
32-34 Washington Avenue

Hastings-on-Hudson, NY

JMC Project: 13180
Drawing Reference: DA-1, DA-2

Computed by: EH
Checked by: DL
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WATER QUALITY VOLUME WORKSHEET JMC Project: 13180
FOR REDEVELOPMENT PROJECTS Design Point: DP-1
| Townhouses at 32-34 Washington Avenue Drainage Area: PDA-1A-E

Initial Water Quality Treatment VVolume

oescriPrioN Designstorm|  Area | iR e | impenous | Costicent | W velume.
SYMBOL P A le In %I Ry WQy
VALUE 15 0.60 0.15 0.12 45.00 0.455 1,486
UNITS In Ac Ac Ac % CF CF
VALUE Enhanced Phosphorus Removal (WQ,, = 1-yr Storm Runoff)

Runoff Reduction Techniques (Area)

DESCRIPTION

SYMBOL
Conservation of Natural Areas
Sheetflow to Riparian Buffers or Filter Strips
Vegetated Swale
Tree Planting / Tree Pit
Disconnection of Rooftop Runoff
Stream Daylighting

TOTAL

UNITS

Total Impervious
Area Area

A |

Ac Ac

Net Water Quality Treatment Volume for Standard Practices (25% I+ 100% Iy)

DESCRIPTION Design storm| - Area || R0 s s | Cosfident | WQ Vatume.
SYMBOL P A le In %I Ry WQ,
VALUE 15 0.60 0.04 0.12 26.25 0.28625 935
UNITS In Ac Ac Ac % CF CF

Date Printed: 8/13/2015



WATER QUALITY VOLUME WORKSHEET JMC Project:| 13180
Design Point:| DP-1

Townhouses at 32-34 Washington Avenue Drainage Area: PDA-1A-E
Net Total Water Quality Treatment VVolume

SYMBOL VALUE UNITS
Design Storm [90% Rainfall Event Number] WQy, 935 CF

Water Quality Volume Provided

GREEN INFRASTRUCTURE PRACTICE / SMP SYMBOL VALUE UNITS
Dry Well #1 WQy, 264 CF
Dry Well #2 WQy, 351 CF
Dry Well #3 WQy 275 CF
Continuous Deflective Separation Unit (CDS) WQy 234 CF
Stormtech Chambers (SC-740) WQy 332 CF
Porous Paver Area #1 WQy, 240 CF
Porous Paver Area #2 WQy 45 CF
TOTAL WQy 1,740 CF

Date Printed: 8/13/2015



PROPRIETARY PRACTICE WORKSHEET JMC Project:| 13180
Design Point:|  DP-1
Continuous Deflective Separation Unit Drainage Area:| PDA-1B-E
(Water Quality Flow)
Rainfall Distribution Type: 111
A B C
Coefficients for the equation unit peak Co -1.774 0.3301 2.4577
[R=1,/P] C, 1.8622 -0.7397 -0.4627
[Ci=AXxR’+BxR+C] ¢, -0.0648 0.2276 -0.1932

Site Data for Drainage Area to be Treated by Practice

DESCRIPTION SYMBOL VALUE UNITS
Design Storm [90% Rainfall Event Number] P 1.5 In
Impervious Area I 0.16 Ac
Area A 0.28 Ac
Percent Impervious %I 55.14 %
Runoff Coefficient [0.05 + 0.009 x %l] Ry 0.55 CF
TOTAL VOLUME Required [WQy = (P xRy x A)/12] WQ, 839 CF

Water Quality Peak Flow Calculation

DESCRIPTION SYMBOL VALUE UNITS
Water Quality Volume WQy, 839 CF
Design Storm [90% Rainfall Event Number] or [1-yr Storm Depth] P 1.5 In
Time of Concentration te 0.1450 Hr
Runoff Volume [Q = WQ,, / (A x 3630)] Q 0.82 In
Curve Number [CN = 1000/ (10 + 5P + 10Q - 10 x (Q? + 1.25 QP)"] CN 92.29

Curve Number CN 92

Initial Abstraction [1,=200/CN - 2] I, 0.17 In
Ratio [R=1,/P] R 0.11
Co=AXR*+BxR+C Co 2.47
Ci=AXR2+BxR+C C, -0.52
C,=AXR2+BxR+C C, -0.17

Unit Peak Discharge g 618.88 cfs/mi?/in
Peak Discharge [Q, =g, X A x Q / 640] Qp 0.22 cfs

Proposed Device

DESCRIPTION SYMBOL VALUE UNITS
Water Quality Peak Flow Provided Qp 0.7 cfs
Water Quality Volume Provided [WQ,, = 640 x 3600 x Qp/ q,] WQ,, 2,606 CF
Model Designation CDS-2015-4

Quantity 1

Date Printed: 8/13/2015




PROPRIETARY PRACTICE WORKSHEET JMC Project:| 13180
Design Point:| DP-1
Continuous Deflective Separation Unit (Water Drainage Area:| PDA-1E
Quality Volume)
Rainfall Distribution Type: 1]
A B C
Coefficients for the equation unit peak Co -1.774 0.3301 2.4577
[R=1L/P] ¢ 1.8622 -0.7397 | -0.4627
[C=AXxR’+BxR+C] ¢, -0.0648 0.2276 | -0.1932

Site Data for Drainage Area to be Treated by Practice

DESCRIPTION SYMBOL VALUE UNITS
Design Storm [90% Rainfall Event Number] P 1.5 In
Impervious Area I 0.04 Ac
Area A 0.08 Ac
Percent Impervious %I 55.82 %
Runoff Coefficient [0.05 + 0.009 x %l] Ry 0.55 CF
TOTAL VOLUME Required [WQy = (P xRy x A) / 12] WQy 234 CF

Date Printed: 8/13/2015




INFILTRATION WORKSHEET

Porous Paver Area #1

Site Data for Drainage Area to be Treated by Practice

JMC Project:
Design Point:
Drainage Area:

13180

DP-1

PDA-1A

DESCRIPTION SYMBOL VALUE UNITS
Design Storm [90% Rainfall Event Number] P 1.5 In
Impervious Area I 0.05 Ac
Area A 0.05 Ac
Percent Impervious %l 100.00 %
Runoff Coefficient [0.05 + 0.009 x %l] Ry 0.95 CF
TOTAL VOLUME Required [WQ, = (P xRy x A) / 12] WQy, 240 CF

Minimum Porous Pavement Area

DESCRIPTION SYMBOL VALUE UNITS
Water Quality Volume WQy 240 CF
Porosity n 0.40 Ft / Day
Trench Depth d; 0.67 Ft
Surface Area Required [Ag = WQ,/ (n x dy)] AR 894 SF

Proposed Porous Pavement

DESCRIPTION SYMBOL VALUE UNITS
Surface Area of Porous Pavement Provided [A,] A, 2,017 SF
Actual Volume Provided WQyp 541 CF




INFILTRATION WORKSHEET

Porous Paver Area #2

Site Data for Drainage Area to be Treated by Practice

JMC Project:
Design Point:
Drainage Area:

13180

DP-1

PDA-1F

DESCRIPTION SYMBOL VALUE UNITS
Design Storm [90% Rainfall Event Number] P 1.5 In
Impervious Area I 0.01 Ac
Area A 0.01 Ac
Percent Impervious %l 100.00 %
Runoff Coefficient [0.05 + 0.009 x %l] Ry 0.95 CF
TOTAL VOLUME Required [WQ, = (P xRy x A) / 12] WQy, 45 CF

Minimum Porous Pavement Area

DESCRIPTION SYMBOL VALUE UNITS
Water Quality Volume WQy 45 CF
Porosity n 0.40 Ft / Day
Trench Depth d; 0.67 Ft
Surface Area Required [Ag = WQ,/ (n x d,)] Ar 166 SF

Proposed Porous Pavement

DESCRIPTION SYMBOL VALUE UNITS
Surface Area of Porous Pavement Provided [A,] A, 375 SF
Actual Volume Provided WQyp 101 CF




INFILTRATION WORKSHEET

Dry Well #1

Site Data for Drainage Area to be Treated by Practice

JMC Project:
Design Point:
Drainage Area:

13180

DP-1

PDA-B

DESCRIPTION SYMBOL VALUE UNITS
Design Storm [90% Rainfall Event Number] P 1.5 In
Impervious Area I 0.04 Ac
Area A 0.06 Ac
Percent Impervious %I 57.16 %
Runoff Coefficient [0.05 + 0.009 x %l] Ry 0.56 CF
TOTAL VOLUME Required [WQy, = (P X Ry X A) / 12] WQy 188 CF

Water Quality Volume Provided

DESCRIPTION SYMBOL VALUE UNITS
1-Year Storm Inflow Volume IN 264 CF
1-Year Storm Outflow Volume ouT 0 CF
VOLUME INFILTRATED [WQV = IN-OUT] WQv 264 CF

Date Printed: 8/13/2015




INFILTRATION WORKSHEET

Dry Well #2

Site Data for Drainage Area to be Treated by Practice

JMC Project:
Design Point:
Drainage Area:

13180

DP-1

PDA-C

DESCRIPTION SYMBOL VALUE UNITS
Design Storm [90% Rainfall Event Number] P 1.5 In
Impervious Area I 0.04 Ac
Area A 0.07 Ac
Percent Impervious %I 59.84 %
Runoff Coefficient [0.05 + 0.009 x %l] Ry 0.59 CF
TOTAL VOLUME Required [WQy, = (P X Ry X A) / 12] WQy 238 CF

Water Quality Volume Provided

DESCRIPTION SYMBOL VALUE UNITS
1-Year Storm Inflow Volume IN 351 CF
1-Year Storm Outflow Volume ouT 0 CF
VOLUME INFILTRATED [WQV = IN-OUT] WQv 351 CF

Date Printed: 8/13/2015




INFILTRATION WORKSHEET

Dry Well #3

Site Data for Drainage Area to be Treated by Practice

JMC Project:
Design Point:
Drainage Area:

13180

DP-1

PDA-D

DESCRIPTION SYMBOL VALUE UNITS
Design Storm [90% Rainfall Event Number] P 1.5 In
Impervious Area I 0.03 Ac
Area A 0.07 Ac
Percent Impervious %I 47.48 %
Runoff Coefficient [0.05 + 0.009 x %l] Ry 0.48 CF
TOTAL VOLUME Required [WQy, = (P X Ry X A) / 12] WQy 179 CF

Water Quality Volume Provided

DESCRIPTION SYMBOL VALUE UNITS
1-Year Storm Inflow Volume IN 275 CF
1-Year Storm Outflow Volume ouT 0 CF
VOLUME INFILTRATED [WQV = IN-OUT] WQv 275 CF

Date Printed: 8/13/2015




INFILTRATION WORKSHEET JMC Project:| 13180
Design Point:| DP-1
Stormtech Chambers (SC-740) Drainage Area:| PDA-B-E

Water Quality Volume Provided

DESCRIPTION SYMBOL VALUE UNITS
1-Year Storm Inflow Volume IN 332 CF
1-Year Storm Outflow Volume ouT 0 CF
VOLUME INFILTRATED [WQv = IN-OUT] WQv 332 CF

Date Printed: 8/13/2015
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STORM_TECH RECHARGER SC 740
THE VOLUMES ACCOUNT FOR VOID SPACE IN THE 6" STONE BASE AND SURROUNDING STONE
ADDITIONAL STONE IS CALCULATED AT 40% VOID SPACE

STORAGE STORAGE
HEIGHT STAGE PLAIN  WI/STONE
f.t. f.t. cfift cf/unit
STONE COVER 3.00 3.50 74.90
STONE COVER 2.75 3.25 71.52
StormTech Crown 2.50 3.00 68.14
StormTech 2.25 2.75 64.46
StormTech 2.00 2.50 59.66
StormTech 1.75 2.25 54.17
StormTech 1.50 2.00 48.19
StormTech 1.25 1.75 41.85
StormTech 1.00 1.50 35.23
StormTech 0.75 1.25 28.36 DIM. LAY-UP
StormTech 0.50 1.00 21.31 f.t. f.t.
StormTech Invert 0 0.50 6.76 AREA/UNIT s.f. 33.82
BOTTOM BROKEN STONE GRAVEL 0 0.00 HEIGHT 2.50 3.50
INFILTRATION \ 3.00|in/hr 0.0023486 cfs/unit \ LENGTH 7.56 7.12
ELEVATION BOTTOM STONE 76.73 CUMMULATIVE WIDE 4.25 4.75
GUIDANCE GUIDANCE
VOLUME OF STORAGE IN EACH STAGE (cf.) WQ volume W-quantity
1 GRAVEL STORM-TECH RECHARGER SC 740 GRAVEL Volume
1 STAGE STAGE STAGE STAGE STAGE STAGE STAGE STAGE STAGE STAGE STAGE STAGE STAGE |consTANT infiltrate |Storage +
inch 0 6 12 15 18 21 24 27 30 33 36 39 42
No UNIT 0.00 0.50 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50|FLow RATE  |AREA*UNIT [in 12 hrs|Infiltration
ELEV. 76.73 77.23 77.73 77.98 78.23 78.48 78.73 78.98 79.23 79.48 79.73 79.98 80.23 cfs cf cf
1 0.00 6.76 21.31 28.36 35.23 41.85 48.19 54.17 59.66 64.5 68.14 71.52 74.90 0.002 33.82
2 0.00 14 43 57 70 84 96 108 119 129 136 143 150 0.005 67.64 203 353
3 0.00 20 64 85 106 126 145 163 179 193 204 215 225 0.007 101.46 304 529
4 0.00 27 85 113 141 167 193 217 239 258 273 286 300 0.009 135.28 406 705
5 0.00 34 107 142 176 209 241 271 298 322 341 358 375 0.012 169.10 507 882
6 0.00 41 128 170 211 251 289 325 358 387 409 429 449 0.014 202.92 609 1,058
7 0.00 47 149 199 247 293 337 379 418 451 477 501 524 0.016 236.74 710 1,235
8 0.00 54 170 227 282 335 386 433 477 516 545 572 599 0.019 270.56 812 1,411
9 0.00 61 192 255 317 377 434 488 537 580 613 644 674 0.021 304.38 913 1,587
10 0.00 68 213 284 352 419 482 542 597 645 681 715 749 0.023 338.20 1,015 1,764
11 0.00 74 234 312 388 460 530 596 656 709 750 787 824 0.026 372.02 1,116 1,940
12 0.00 81 256 340 423 502 578 650 716 774 818 858 899 0.028 405.84 1,218 2,116
13 0.00 88 277 369 458 544 626 704 776 838 886 930 974 0.031 439.66 1,319 2,293
14 0.00 95 298 397 493 586 675 758 835 902 954 1,001 1,049 0.033 473.48 1,420 2,469
15 0.00 101 320 425 528 628 723 813 895 967 1,022 1,073 1,124 0.035 507.30 1,522 2,645
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The StormTech Technical Services Department assists design professionals in specifying StormTech stormwater
systems. This assistance includes the layout of chambers to meet the engineer’s volume requirements and the connec-
tions to and from the chambers. The Technical Department can also assist converting and cost engineering projects
currently specified with ponds, pipe, concrete and other manufactured stormwater detention/retention products. Please
note that it is the responsibility of the design engineer to ensure that the chamber bed layout meets all design require-

ments and i

in compliance with applicable laws and regulations governing this project.

z|a
PROPOSED LAYOUT PROPOSED ELEVATIONS 2 ER]
(212) STORMTECH DC-780 CHAMBERS MAXIMUM ALLOWABLE GRADE (TOP OF PAVEMENT/UNPAVED): 381.50 Qe 5
(26) STORMTECH DC-780 END CAPS MINIMUM ALLOWABLE GRADE (UNPAVED WITH TRAFFIC): 371.50 A.b Slz|@
INSTALLED WITH 6" COVER STONE, 9" BASE STONE, 40% STONE VOID MINIMUM ALLOWABLE GRADE (UNPAVED NO TRAFFIC) 371.00 SEREE:
INSTALLED SYSTEM VOLUME: 18,492 CF (PERIMETER STONE INCLUDED) MINIMUM ALLOWABLE GRADE (BASE OF FLEXIBLE PAVEMENT): 37100 o> |2l
AREAOF SaTeM 5408 F1v MINIMUM ALLOWABLE GRADE (TOP OF REINFORCED CONCRETE PAVEMENT): 371,00 < |8]3
w3
PERIMETER OF SYSTEM: 438 FT TOP OF STONE: 370.00 ] =
TOP OF CHAMBER: 369.50 8z|z
1o TOb MR DL INVERT: Sor a2 3|8
18" BOTTOM MANIFOLD INVERT: 367.13 Sil|x
24" ISOLATOR ROW INVERT: 367.01 o B
BOTTOM OF CHAMBER: 367.00 o #
UNDERDRAIN INVERT. 366.25 5
BOTTOM OF STONE: 366.25 g
5|8
| 169.47"
| 158.18"

18" X 18" ADS N-12 MANIFOLD
MAXIMUM INLET FLOW 7.3 CFS, INV
5° ABOVE CHAMBER BASE

(SIZE TBD BY ENGINEER / SEE
TECH SHEET #7 FOR MANIFOLD
SIZING GUIDANCE)

STRUCTURE (B158) PER
ENGINEER'S PLAN W/ELEVATED

DESCRIPTION

18" X 18" ADS N-12 MANIFOLD
MAXIMUM OUTLET FLOW 4.0 CFS, INV 1.6"
ABOVE CHAMBER BASE

(SIZE TBD BY ENGINEER / SEE TECH SHEET
#7 FOR MANIFOLD SIZING GUIDANCE)

PLACE MINIMUM 12.5' OF ADS GEOSYNTHETICS
315WTK WOVEN GEOTEXTILE OVER BEDDING
STONE AND UNDERNEATH CHAMBER FEET FOR
'SCOUR PROTECTION AT ALL CHAMBER INLET
ROWS

STRUCTURE (B15A) PER

ENGINEER'S PLAN W/ELEVATED
BYPASS MANIFOLD BYPASS MANIFOLD.

(DESIGN BY ENGINEER / (DESIGN BY ENGINEER /

PROVIDED BY OTHERS) PROVIDED BY OTHERS)

18° ADS N-12 MANIFOLD
IM INLET FLOW 17.2 CFS,
ABOVE CHAMBER BASE

(SIZE TBD BY ENGINEER / SEE
TECH SHEET #7 FOR MANIFOLD
SIZING GUIDANCE)

I ADS N2
i (SIZE TBD BY ENGINEER)

T0:20-14 | MSY | KNS |GHANGED SC.7405 T0 DC.780S

REV_|DRW] CHK|

w8 SOUTH
oM SYSTE
s <o PR

T77777777770777707 I T 7, LT T 7Rl — 6°ADS N-12 DUAL WALL SOLID HDPE UNDERDRAIN
Y e L L e 2 | S Tan oY ehames,

47.00
49.60°

STRUCTURE (B16) PER H
ENGINEER'S PLAN W/ELEVATED

HBYPASS MANIFOLD

(DESIGN BY ENGINEER /

3

(SIZE TBD BY ENGINEER / SEE TECH SHEET
#7 FOR MANIFOLD SIZING GUIDANCE)

8605204180 16858922504 | WV STORMTECHCOW

£if
g
Fj_/ me
0
o

1S ORAWIG 45 GEEN PREPARED EAGED ON NFORNATION PROVIDED TO ADS UNDER THE DIRECTION OF THE SITE DESIGN ENGIVEER OR OTHER PROJECT REPRESENTATIVE THE SITE DEGIGN ENGAVEER SHALL REVIEW THIS DRAVING PRIOR T0 CONSTRUCTION 1115 THE ULTWATE

PROVIDED BY OTHERS) —_————— — — — — —— =
6" ADS N-12 DUAL WALL PERFORATED HDPE UNDERDRAIN |
(SIZE TBD BY ENGINEER) I
L Lo T3 Crs Y INSPECTION PORT (TYP.) u QUTLET CONTROL STRUCTURE (A)
(122 Ton By ENGINEER SEE 24" PREFABRIGATED END CAP b (DESIGN BY ENGINEER /PROVIDED
TEGH SHEET #7 FOR MANIFOLD PART# SCTA0EPE24B S otERS)
SIZING GUIDANGE) TYP OF ALL SC-740 24°
CONNECTIONS AND ISOLATOR ROWS. 18" ADS N-12 BOTTOM CONNECTION ADS N-12 o
MAXIMUM OUTLET FLOW 4.0 GFS, INV (BIZE TED BY ENGINEER) ae |- £
1.6" ABOVE CHAMBER BASE 1 B H
(SIZE TBD BY ENGINEER | SEE TECH EH L
SHEET #7 FOR MANIFOLD SIZING ize
GUIDANCE) g3y
EEE
Egs
EE . g
NOTES
= DUE TO THE ADAPTATION OF THIS CHAMBER SYSTEM TO SPECIFIC SITE AND DESIGN CONSTRAINTS, IT MAY H
BE NECESSARY TO CUT AND COUPLE ADDITIONAL PIPE TO STANDARD MANIFOLD COMPONENTS IN THE FIELD. g
+ THE SITE DESIGN ENGINEER MUST REVIEW ELEVATIONS AND IF NECESSARY ADJUST GRADING T0 ENSURE ie
THE GHAMBER COVER REQUIREMENTS ARE MET.
THE SITE DESIGN ENGINEER MUST REVIEW THE PROXIMITY OF THE CHAMBERS TO THE SLOPE AND -
CONSIDER EFFECTS OF POSSIBLE SATURATED SOILS ON THE SLOPE'S INTEGRITY.
1 OF 1

This manual is exclusively intended to assist engineers in the design of subsurface stormwater systems using StormTech chambers.

1

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.
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1.1 INTRODUCTION

StormTech stormwater management systems allow
stormwater professionals to create more profitable,
environmentally sound developments. Compared with
other subsurface systems, StormTech systems offer
lower overall installed cost, superior design flexibility
and enhanced performance. Applications include com-
mercial, residential, agricultural and highway drainage.

StormTech has invested over $10 million and many years
in the development of StormTech chambers. These inno-
vative products exceed the rigorous requirements of the

standards governing the design of thermoplastic structures.

1.2 THE GOLD STANDARD IN STORMWATER
MANAGEMENT

The advanced designs of StormTech chambers were
created by implementing an aggressive research,
development, design and manufacturing protocol.
StormTech chamber products establish the new gold
standard in stormwater management through:

e Collaborations with experts in the field of buried
plastic structures and polyolefin materials

e The development and utilization of new testing
methods and proprietary test methods

e The use of thermoformed prototypes to verify
engineering models, perform in-ground testing
and install observation sites

e The investment in custom-designed, injection
molding equipment

e The utilization of polypropylene and polyethylene as
manufacturing materials

e The design of molded-in features not possible
with traditional thermoformed chambers

Section 3.0 of this design manual, Structural Capabilities,
provides a detailed description of the research, develop-
ment and design process.

Many of StormTech’s unique chamber features can benefit
a site developer, stormwater system designer, and installer.
Where applicable, StormTech Product Specifications are
referenced throughout this design manual. If StormTech’s
unique product benefits are important to a stormwater sys-
tem design, consider including the applicable StormTech
Product Specifications on the site plans. This can prevent
substitutions with inferior products. Refer to Section 14.0,
StormTech Product Specifications.

1.3 PRODUCT QUALITY AND DESIGN TO
INTERNATIONAL STANDARDS

StormTech chambers are designed to meet the full scope
of design requirements of Section 12.12 of the AASHTO
LRFD Bridge Design Specifications and produced to the
requirements of the American Society of Testing Materials

(ASTM) International specifications F2418 (polypropylene
chambers) and F2922 (polyethylene chambers).

StormTech chambers provide the full AASHTO safety fac-
tors for live loads and permanent earth loads. The two
ASTM standards mentioned previously are linked to the
AASHTO LRFD Bridge Design Specifications Section
12.12 design standard. Both ASTM standards require that
the safety factors included in the AASHTO guidance are
achieved as a prerequisite to meeting either ASTM F2418
or ASTM F2922. StormTech chambers are also designed
in accordance with ASTM F2787, “Standard Practice for
Structural Design of Thermoplastic Corrugated Wall
Stormwater Collection Chambers” which provides specif-
ic guidance on how to design thermoplastic chambers in
accordance with AASHTO Section 12.12. These stan-
dards provide both the assurance of product quality and
safe structural design.

For non-proprietary specifications for public bids that
ensure high product quality and safe design, consider
including the specification in Section 15.0 Chamber
Specifications for Contract Documents.

1.4 TECHNICAL SUPPORT FOR PLAN REVIEWS
StormTech'’s in-house technical support staff is available
to review proposed plans that incorporate StormTech
chamber systems. They are also available to assist with
plan conversions from existing products to StormTech.
Not all plan sheets are necessary for StormTech’s review.
Required sheets include plan view sheet(s) with design
contours, cross sections of the stormwater system
including catch basins and drainage details.

When specifying StormTech chambers it is recommended
that the following items are included in project plans:
StormTech chamber system General Notes, applicable
StormTech chamber illustrations and StormTech chamber
system Product Specifications. These items are available
in various formats and can be obtained by contacting
StormTech at 1-860-529-8188 or may be downloaded at
www.stormtech.com.

StormTech'’s plan review is limited to the sole purpose
of determining whether plans meet StormTech chamber
systems’ minimum requirements. It is the ultimate
responsibility of the design engineer to assure that
the stormwater system’s design is in full compliance
with all applicable laws and regulations. StormTech
products must be designed and installed in accordance
with StormTech’s minimum requirements.

SEND PLANS TO:

StormTech, Plan Review, 70 Inwood Road, Suite 3, Rocky
Hill, CT 06067 E-mail: info@stormtech.com. File size
should not exceed 10 MB.

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 2



2.0 Product Information

O

Stormilech:

2.1 PRODUCT APPLICATIONS

StormTech chamber systems may function as storm-
water detention, retention, first-flush storage, or some
combination of these. The StormTech chambers can be
used for commercial, municipal, industrial, recreational,
and residential applications especially for installations
under parking lots and commercial roadways.

One of the key advantages of the StormTech chamber
system is its design flexibility. Chambers may be con-

figured into beds or trenches of various sizes or shapes.

They can be centralized or decentralized, and fit on
nearly all sites. Chamber lengths enhance the ability to
develop on both existing and pre-developed projects.
The systems can be designed easily and efficiently
around utilities, natural or man-made structures and
any other limiting boundaries.

2.2 CHAMBERS FOR STORMWATER DETENTION
Chamber systems have been used effectively for storm-
water detention for over 15 years. A detention system
temporarily holds water while it is released at a defined
rate through an outlet. While some infiltration may occur
in a detention system, it is often considered an environ-
mental benefit and a storage safety factor. Over 70%

of StormTech’s installations are non-watertight detention
systems. There are only a few uncommon situations
where a detention system might need to limit infiltration:
the subgrade soil’'s bearing capacity is significantly
affected by saturation such as with expansive clays or
karst soils, and; in sensitive aquifer areas where the
depth to groundwater does not meet local guidelines.
Adequate pretreatment could eliminate concerns for the
latter case. A thermoplastic liner may be considered for
both situations to limit infiltration.

2.3 STONE POROSITY ASSUMPTION

A StormTech chamber system requires the application
of clean, crushed, angular stone below, between and
above the chambers. This stone serves as a structural
component while allowing conveyance and storage of
stormwater. Storage volume examples throughout this
Design Manual are calculated with an assumption that
the stone has an industry standard porosity of 40%.
Actual stone porosity may vary. Contact StormTech for
information on calculating stormwater volumes with
varying stone porosity assumptions.

2.4 CHAMBER SELECTION

Primary considerations when selecting between the
SC-310™, SC-740™ and DC-780™ chambers are the
depth to restrictive layer, available area for subsurface
storage, cover height and outfall restrictions.

The StormTech SC-310 chamber shown on page 4 is

ideal for systems requiring low-rise and wide-span solutions.

This low profile chamber allows the storage of large vol-

umes, 1.3 ft¥/ft? (0.40 m®m?) [minimum], at minimum depths.

The SC-310 and SC-740 chambers and end plates.

L = ..._-r ! Sy X! .. L s o
StormTech systems can be integrated into retrofit and new construc-
tion projects.

Like the Stormtech SC-310, the StormTech SC-310-3
found on page 6 allows for a design option for sites with
both limited cover and limited space. With only 3” of
spacing between the chambers, the SC-310-3 still pro-
vides 1.3 ft¥/ft? (0.40 m®m?) [minimum] of storage.

The StormTech SC-740 chamber shown on page 8 opti-
mizes storage volumes in relatively small footprints. By
providing 2.2 ft¥/ft? (0.67 m%m?) [minimum] of storage,
the SC-740 chambers can minimize excavation, backfill
and associated costs.

The DC-780 chamber shown on page 10 has been
developed for those applications which exceed the max-
imum 8 ft (2.44 m) burial depth of the SC-740 and
SC-310 chambers. The DC-780 is a modified version of
the SC-740 allowing it to reach a maximum burial depth
of 12 ft (3.66 m). The design of the DC-780 chamber,
like other StormTech chambers, is designed and manu-
factured in accordance with the AASHTO LRFD Bridge
Design Specifications as well as ASTM F 2418 and
ASTM F 2787 ensuring structural adequacy for deeper
systems.

The end corrugations of the DC-780 chamber have

not been modified in order to allow connections to the
SC-740 chamber. This will allow hybrid systems utilizing
both chambers in one system design.

3 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.



StormTech SG-310 Chamber

Designed to meet the most stringent industry performance
standards for superior structural integrity while providing
effective method to save valuable
land and protect water resources. The StormTech system
is designed primarily to be used under parking lots thus

designers with a cost

maximizing land usage for commercial and

municipal applications.

Shipping

41 chambers/pallet
108 end caps/pallet
18 palets/truck

[(\&

Tml 12 (300 aav

DIA. MAX
(150 mm)

SC-310 End Cap

:u.o_.
(400 mm)

i
= 34.0" (864 mm)—=—

StormTech SC-310 Chamber (not to scale)
Nominal Chamber Specifications

Size (Lx W x H) 85.4"x 34.0" x 16.0" (2170 x 864 x 406 mm)
Chamber Storage 14.7 ft* (0.42 m?)

Min. Installed Storage* 31.0 ft* (0.88 m?)

Weight 37.0 Ibs (16.8 kg)

*Assumes 6" (150 mm) stone above, below and between chambers and
40% stone porosity.

ACCEPTS 4" (100 mm)
SCH 40 PIPE FOR OPTIONAL
INSPECTION PORT

,V 90.7" (2300 mm) L
SC-310 Chamber

T‘ 85.4" (2170 mm) _zm;_._.m_u\VA

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.



StormTech SG-310 Chamber

$C-310 Cumulative Storage Volumes Per Chamber

Storage Volume Per Chamber ft* (m°)

Assumes 40% Stone Porosity. Calculations are Based Bare Chamber and Stone
Upon a 6" (150 mm) Stone Base Under the Chambers. Chamber Stone Foundation Depth
Depth of Water Cumulative Total System Storage in. (mm)
in System Chamber Storage | Cumulative Storage ftt (m*) | 6(150) | 12 (300) | 18 (450)
Inches (mm) ft* (m’) fi (m°) StormTech SC-310 | 14.7 (0.4) | 31.0(0.9) | 357 (1.0) | 404 (1.1)
Ww MMWWW » “__Ww %ﬁmw wwmm %MMMW Note: Assumes 6" (150 mm) of stone above chambers, 6” (150 mm)
. : : : ] d 40% stone porosity.
26 (680) Stone 14.70 (0416) | 29.42 (0.833) row spacing an
25 M@Aow Cover 14.70 Mo.ﬁmw 28.63 Mo.mjw Amount of Stone Per Chamber
24 (609 14.70 (0.416 27.84 (0.788 :
23 (584) [ 1470 (0416) | 27.05 (0.766) _ Stone Foundation Depth _
22 (559) 1470 (0416) | 26.26 (0.748) ENGLISH TONS (yds) 6 12 18
21(533) 14.64 (0.415) 25.43 (0.720) StormTech SC-310 | 2.1 (1.5yd®) | 27 (19yd") | 3.4(24yd)
20 (508) 14.49 (0.410) 24.54 (0.695) METRIC KILOGRAMS (m)| 150 mm 300 mm 450 mm
“N mmww mmm Mmmmw Wwww Mwmmmw StormTech SC-310 | 1830 (1.1 m?) | 2490 (1.5 m) | 2990 (1.8 m’)
1732) 1299 (0.369) 2125 (0.602) Note: Assumes 6" (150 mm) of stone above, and between chambers.
16 (406) 1217 (0.345) 19.97 (0.566) Volume of Excavation Per Chamber yd® (m?)
15 (381) 11.25 (0.319) 18.62 (0.528) Stone Foundation Depth
14 (356) 10.23 (0.290) 17.22 (0.488) 6" (150 mm) | 12" (300 mm) 18" (450 mm)
13 (330) 9.15 (0.260) 15.78 (0.447)
12 (305) 7.99 (0.227) 14.29 (0.425) StormTech SC-310 29 (2.2) 3.4 (2.6) 3.8 (2.9
11 (279) 6.78 (0.192) 12.77 (0.362) Note: Assumes 6" (150 mm) of row separation and 18" (450 mm)
10 (254) 5.51(0.156) 11.22 (0.318) of cover. The volume of excavation will vary as the depth of the
9 (229) 419 (0.119) 9.64 (0.278) cover increases.
8 (203) 2.83(0.081) 8.03 (0.227)
7(178) 1.43 (0.041) 6.40 (0.181)
6 (152) A 0 4.74(0.134)
5(127) 0 3.95(0.112)
4 (102) 0 3.16 (0.090)
3 va Ol0NE Foundation 0 237 Aoomwv
2 (51) 0 1.58 (0.046)
1(25) 0 0.79 (0.022)

Note: Add 0.79 cu. ft. (0.022 m?) of storage for each additional
inch (25 mm) of stone foundation.

CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

CHAMBERS SHALL MEET THE REQUIREMENTS OF
ASTM F2418 POLYPROPLENE (PP) CHAMBERS
OR ASTM F2922 POLYETHYLENE (PE) CHAMBERS

ADS GEOSYNTHETICS 601T NON-WOVEN
GEOTEXTILE ALL AROUND CLEAN CRUSHED,
ANGULAR STONE IN A & B LAYERS

GRANULAR WELL-GRADED SOIL/AGGREGATE
MIXTURES, <35% FINES, COMPACT IN 6" (150 mm) MAX
LIFTS TO 95% STANDARD PROCTOR DENSITY. SEE
THE TABLE OF ACCEPTABLE FILL MATERIALS.

PAVEMENT LAYER
\ | _

PERIMETER STONE

R S R i
zﬂ%@wﬁwﬁﬁwy@?ﬁ%ﬁ N 6" (150 mm) 8
L34 SSEHRINGRERSE GOVER O L GRS 1/ 1> N 18" (2.4 m)
— »Im, e (450 mm) MIN*  MAX
\ ! f f

16"
(405 mm)

EXCAVATION WALL
(CAN BE SLOPED
OR VERTICAL)

12" (300 mm) MIN
DESIGN ENGINEER IS RESPONSIBLE FOR

ENSURING THE REQUIRED BEARING
CAPACITY OF SUBGRADE SOILS

DEPTH OF STONE TO BE
DETERMINED BY DESIGN
ENGINEER 6" (150 mm) MIN
l— 12" (300 mm) TYP

(150 mm) MIN 34" (865 mm)

THE INSTALLED CHAMBER SYSTEM SHALL PROVIDE THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
SECTION 12.12 FOR EARTH AND LIVE LOADS, WITH CONSIDERATION FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

5 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.



StormTech SC-310-3 Chamber

The proven strength and durability of the SC-310-3
Chamber allows for a design option for sites where
limited cover, limited space, high water table and
escalated aggregate cost are a factor. The SC-310-3
has a minimum cover requirement of 16" (400 mm)
to bottom of pavement and reduces the spacing
requirement between chambers by 50% to 3" (76 mm).
This provides a reduced footprint overall and allows
the designer to offer a traffic bearing application yet
comply with water table separation regulations.

ACCEPTS 4" (100
StormTech SC-310-3 Chamber (not to scale) SCH 40 _u__umAmOmﬁﬂvonZ.

INSPECTION PORT

Nominal Chamber Specifications
Size (L x W x H) 85.4" x 34.0" x 16.0" (2170 x 864 x 406 mm)
Chamber Storage 14.7 t* (0.42 m?)
Min. Installed Storage* 29.3 ft* (0.83 m®)
Weight 37.0 Ibs (16.8 kg)

*Assumes 6" (150 mm) stone above
and below chambers, 3" (76 mm)
row spacing and 40% stone porosity.

90.7" (2300 mm)

DIA. MAX
(150 mm) SC-310 Chamber
Shipping SC-310 End Cap 85.4" (2170 mm) _zm;:.mo\lA
41 chambers/pallet *
108 end caps/pallet 16.0" ’,
- (400 mm) i
18 pallets/truck KB _

= 34.0" (864 mm)—=—]

Typical Cross Section Detail

CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC

CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

CHAMBERS SHALL MEET THE REQUIREMENTS OF GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES,
ASTM F2418 POLYPROPLENE (PP) CHAMBERS COMPACT IN 6" (150 mm) MAX LIFTS TO 95% STANDARD PROCTOR
OR ASTM F2922 POLYETHYLENE (PE) CHAMBERS DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

ADS GEOSYNTHETICS 601T NON-WOVEN
GEOTEXTILE ALL AROUND CLEAN CRUSHED, \ PAVEMENT LAYER

ANGULAR STONE IN A & B LAYERS
N ) Y ¥ f f
e e
1} /71 QR IGAEASE GONER TRy om s IS [ MIN' (400 mm) MiN (450 mm) MIN (2.4 m) MAX
4 i ! i |

16"
(405 mm)

SN\
A/

PERIMETER STONE

EXCAVATION WALL -

|
(CAN BE SLOPED —k A e S Rl R \m DEPTH OF STONE TO BE
OR VERTICAL) ) DETERMINED BY DESIGN
ENGINEER 6" (150 mm) MIN
12" (300 mm) MIN mm_w.wmm. 3" (80 mm) MIN 34" (865 mm) l— 12" (300 mm) TYP

DESIGN ENGINEER IS RESPONSIBLE FOR
ENSURING THE REQUIRED BEARING
CAPACITY OF SUBGRADE SOILS

THE INSTALLED CHAMBER SYSTEM SHALL PROVIDE THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
SECTION 12.12 FOR EARTH AND LIVE LOADS, WITH CONSIDERATION FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 6



StormTech SG-310-3 Chamber

$C-310-3 Cumulative Storage Volume Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 6" (150 mm) Stone Base Under the Chambers.

Depth of Water

in System

Inches (mm)

Cumulative
Chamber Storage
ft* (m?)

Total System
Cumulative Storage
ft* (m?)

28 (711) A 147(0.416) 29.34 (0.831)

27 (686) 14.7 (0.416) 28.60 (0.810)

26 (660) Stone 14.7 (0.416) 27.87 (0.789)

25 (635) COVer 14.7 (0.416) 27.14(0.769)

24 (610) 14.7 (0.416) 26.41 (0.748)

23 (584) Y 14.7(0.416) 25.68 (0.727)

22 (559) 14.7 (0.416) 24.95 (0.707)

21 (533) 14.64 (0.415) 24.18 (0.685)

20 (508) 14.49 659 23.36 (0.661 v Amount of Stone Per Chamber

18 (457) 13.68 (0. mm ) 21.41 6.8 ) 3 6" 12 18"

17 (432) 12.99 (0.368) |  20.25 (0.573) ENGLISH TONS (yd)

16 (406) 1217 (0.345) | 19.03 (0.539) SC-310-3 19014 | 25(18) 31(22)

15 (381) 11.25 (0.319) 17.74 (0.502) METRIC KILOGRAMS (m3)| 150 mm 300 mm 450 mm

14 (356) 10.23 (0.290) 16.40 (0.464) SC-310-3 1724 (1.0) | 2268(13) | 2812(1.7)

“W Mwwmw www % Wm @w “wmw % Mmmw Note: Assumes 6" (150 mm) of stone above chambers and 3" (76 mm)

. : . : ow spacing.

11 (279) 678(01%2) | 1213 (0343) rou spacing

A%AMMM@\WV MM %“wmw Ammw % wmmw _<=====_= wm__aa._ Bearing xmwwa:nm aq Service L m _2 (kPa)

8 (203) 2.83 (0.080) 7.56 (0.214) ft (m) |(144) :we :ue :Ns?ne 120) Eg Esrss (101)| (%6)

7(178 1.43 (0.040 5.98 (0.169 15161919 9 9 | 12| 12 | 12 | 15 | 15

5 Mamw A A ﬁw 439 MSEW a.m_e gwu ﬁme ﬁme nmg ﬁme ﬁwg ﬁo% ame ﬁowv mm: mm:
. 5[ 15

5 (127) 0 3.66 (0.104) (061)| 152) | (152) (229)| (229) | (229)|(229)| (305)| (305)| (305)| (381) | (381)

4(102) Stone Foundation 0 2.93(0.083) 25161 6|6 6 6999 121212

(0.76) | (152) (152) (152)| (152) | (152)|(229) | (229)| (229)| (305)  (305) | (305)

o) U 2D () 316 6 6 6 66 9|9 9/9]12

2 (51) 0 1.46 (0.041) (091)|(152) (152) (152) (152) | (152) (152), (229) (229)  (229)| (229)| (305)

1(25) Y 0 0.73 (0.021) 36 6 6 6 6 6 6 999 1

Note: Add 0.73 € (0.021 n?) of storage for each additional inch
(25 mm) of stone founaation.

Storage Volume per Chamber ft* (m?)

Bare Chamber and Stone Volume
Chamber Stone Foundation Depth
Storage in. (mm)
ftt (m*) | 6(150) | 12 (300) | 18 (450)
SC-310-3 14.7 (0.42) | 29.3 (0.83) | 33.7 (0.95) | 38.1 (1.08)

Note: Assumes 6" (150 mm) of stone above chambers, 3" (76 mm)
row spacing and 40% stone porosity.

Volume of Excavation Per Chamber yd® (m

’)

Stone Foundation Depth

(1.07)| (152) (152) (152)  (152) | (152) (152)  (152) (229) (229) (229)(305)

4 66|66 16 6[6]9 9]|9]9
(1.22) | 152)  (152) (152) (152) (152) (152) (152) (229) (229) (229)] (229)

45 6 6 6 6 6 6 6 6 9 9|9
(1.37) 152) | (152) (152) (152) (152) (152) (152) (152) (229) (229)] (229)

5 6| 6|66 16 6[6]9 9]|9]|9
(1.52) | (152) (152) (152) (152) (152) (152) (152) (229)  (229) (229)] (229)

55 B 6 6 66 66 9 [ 9 | 9 | 12
(1.68) | (152) (152) (152) (152) (152) (152) (152) (229)  (229) (229)] (305)

6 616 66 6169|9991
(1.83) [ (152) (152) (152) (152) (152) (152) (229) (229)| (229) (229)| (305)

656 | 6 6 6 6 69| 9|9 12 12
(1.98) | (152)  (152) (152) | (152) | (152) |(152)| (229)| (229) | (229)  (305) | (305)

716 6 6 6 6 9|9 991 12
(2.13)| (152) (152) (152) (152) (152) (229)  (229) (229)| (229) (305) (305)

75,6 6 6 6 9 9|99 12 121
(2.29) | (152) (152) (152)  (152) (229) (229) (229) (229) (305) (305)| (305)

8 /6 6 6 9| 9|99 12121215
(2.44)| (152) (152) (152) (229) | (229)|(229)| (229) (305)| (305)| (305) | (381)

6"(150) | 12" (300)

18" (450)

SC-310-3

26(20) | 3.0

2.3) | 3.4(2.6)

Note: Assumes 3" (76 mm) of row separation, 6" (150 mm) of stone
above the chambers and 16" (400 mm) of cover. The volume of
excavation will vary as depth of cover increases.

NOTE: The design engineer is solely responsible for assessing
the bearing resistance (allowable bearing capacity) of the sub-
grade soils and determining the depth of foundation stone.
Subgrade bearing resistance should be assessed with consid-
eration for the range of soil moisture conditions expected
under a stormwater system.

7 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.




StormTech SG-740 Chamber

Designed to meet the most stringent industry performance
standards for superior structural integrity while providing
designers with a cost-effective method to save valuable
land and protect water resources. The StormTech system
is designed primarily to be used under parking

lots thus maximizing land usage for

commercial and municipal applications.

StormTech SC-740 Chamber (not to scale)
Nominal Chamber Specifications
Size (Lx W x H) 85.4" x 51.0" x 30.0" (2170 x 1295 x 762 mm)

Chamber Storage 45.9 ft* (1.30 m°)
Min. Installed Storage* 74.9 ft* (2.12 m°)

Weight 74.0 Ibs (33.6 kg)

*Assumes 6" (150 mm) stone above, below and between
chambers and 40% stone porosity.

INSPECTION PORT

= 90.7" (2300mm) —— =

SC-740 Chamber

e 854" (2170 mm) INSTALLED EE—

ACCEPTS 4" (100 mm)
ﬁ SCH 40 PIPE FOR OPTIONAL

Shipping
30 chambers/pallet

60 end caps/pallet
12 pallets/truck

I

(200 mm) 24" (600 mm) DIA. MAX

SC-740 End Cap

510" (1205 mm) =

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 8



StormTech SG-740 Chamber

$C-740 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 6" (150 mm) Stone Base Under the Chambers.

SC-740 Cumulative Storage Volumes Per Chamber (cont.)

Depth of Water
in System
Inches (mm)

Cumulative
Chamber Storage
Ft® (m?)

Total System

Cumulative Storage

FEt (m)

Depth of Water Cumulative Total System
“_ System Chamber Storage n__a___m._,_w Storage 8 (203) 441 (0.125) 330)
Inches (mm) Ft: (m?) Ftt (m°) 7(178) 2.21(0.063) (0.264)
42 (1067) 45.90 (1.300) 74.90 (2.121) 6 (152) \ 0 (0.191)
) 45.90 (1.300) 73.77 (2.089) 5(127) 0 5.63 (0.160)
) Stone 45.90 (1.300) 72.64 (2.057) 4(102) Stone Foundation 0 4.51(0.125)
39 (991) Cover45.90 (1.300) 71.52 (2.025) 3(76) 0 3.38 (0.095)
38 (965) 45.90 (1.300) 70.39 (1.993) 2 (51) 0 2.25 (0.064)
37 (948) 45.90 (1.300) 69.26 (1.961) 1(25) Y 0 1.13(0.082)
36 (914) 45.90 (1.300) 68.14 (1.929) Note: Add 1.13 cu. ft. (0.032 m?) of storage for each additional
35 (889) 45.85 (1.298) 66.98 (1.897) inch (25 mm) of stone foundation.
WM Mmmmw Mmmw m Ww w MMMM m w W Storage Volume Per Chamber fi* (m?)
32 (813) 44.81 (1.269) 62.97 (1.783) Bare Chamber and Stone
31 (787) 44.01 (1.246) 61.36 (1.737) w___wﬁ____w Stone ﬂu___ﬁ__.__w:_d_ﬁ___ Depth
30 (762 43.06 (1.219 59.66 (1.68 :
29 MQW 41.98 MA a@w 57.89 T 639 W f'(m’) | 6(150) | 12 (300) | 18 (450)
28 (711) 40.80 (1.155) 56.05 (1.587) StormTech SC-740 | 459 (1.3) | 749(21) | 81.7(2.3) | 88.4(25)
27 (686) 39.54 (1.120) 5417 (1.534) Note: Assumes 6" (150 mm) of stone above chambers, 6" (150 mm)
26 (660) 38.18 (1.081) 52.23 (1.479) row spacing and 40% porosity.
25 (635) 36.74 (1.040) 50.23 (1.422)
24 (610) 35.22 (0.977) 48.19 (1.365) Amount of Stone Per Chamber
23 (584) 33.64 (0.953) 46.11 (1.306) Stone Foundation Depth
22 (559) 31.99 (0.906) 44.00 (1.246) ENGLISH TONS (y¢f) 6" 12" 18"
21 (533) 30.29 (0.858) 41.85 (1.185) StormTech SC-740 | 3.8 (2.8yd") | 4.6(3.3yd?) | 55 (3.9 yd)
WM mmww WMM % wm w wwmw m wmw METRIC KILOGRAMS (m%)| 150 mm 300 mm 450 mm
. : - 3 3 3
18 (457) 24,89 (0.705) 35.23 (0.997) 2&5._.8__ SC __ﬂs 3450 (2.1 m?) | 4170 (2.5 m*) | 4490 (3.0 m°)
17 (432) 23.00 (0.651) 32.06 (0.939) Note: Assumes 6" (150 mm) of stone above, and between chambers.
16 (406) 21.06 (0.596) 30.68 (0.869) Volume of Excavation Per Chamber yd® (m?)
B L2 10 1) 28 i Stone Foundation Depth
14 (356) 17.08 (0.484) 26.03 (0.737) . = =
13 (330) 15.04 (0.426) 23.68 (0.670) 6" (150 mm) (12" (300 mm) (18" (450 mm)
12 (305) 12.97 (0.367) 21.31(0.608) StormTech SC-740 5.5 (4.2) 6.2 (4.7) 6.8 (5.2)
11 (279) 10.87 (0.309) 18.92 (0.535) Note: Assumes 6" (150 mm) of row separation and 18" (450 mm) of
10 (254) 8.74 (0.247) 16.51 (0.468) cover. Volume of excavation will vary as depth of cover increases.
9(229) 6.58 (0.186) 14.09 (0.399)

CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

CHAMBERS SHALL MEET THE REQUIREMENTS OF
ASTM F2418 POLYPROPLENE (PP) CHAMBERS
OR ASTM F2922 POLYETHYLENE (PE) CHAMBERS

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES,

\l PAVEMENT LAYER

COMPACT IN 6" (150 mm) MAX LIFTS TO 95% STANDARD PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

|

" “To80TTOM OF FLEXIBLE PAVEMENT, FORUNPAVED
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, "\
EASE COVER TO 24" (600 Tm). IS

R

[} g
18" (2.4 m)
_ (450 mm) MIN*  MAX

AL
PERIMETER STONE T
I

EXCAVATION WALL 7/

6" (150 mm) MIN 1

| I

30"
(760 mm)

_

(CAN BE SLOPED =/|
OR VERTICAL)

12" (300 mm) MIN —

(150 mm) MIN

51" (1295 mm) ——|

—l DEPTH OF STONE TO BE
DETERMINED BY DESIGN
ENGINEER 6" (150 mm) MIN

12" (300 mm) TYP

THE INSTALLED CHAMBER SYSTEM SHALL PROVIDE THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
SECTION 12.12 FOR EARTH AND LIVE LOADS, WITH CONSIDERATION FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

9 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.



StormTech DG-780 Chamber

Designed to meet the most stringent industry performance standards
for superior structural integrity while providing designers with a cost-
effective method to save valuable land and protect water resources.
The StormTech system is designed primarily to be used under
parking lots thus maximizing land usage for com-
mercial and municipal applications.

e 12' Deep Cover applications.

» Designed in accordance with ASTM F 2787
and produced to meet the ASTM F 2418
product standard.

* AASHTO safety factors provided for
AASHTO Design Truck (H20) and deep cover conditions

>OOm_u._.ma__:o03-:v
wOIao_u:um_uO_»O_u._._OzE.
INSPECTION PORT

© © © ( © © ( ©
StormTech DC-780 Chamber (not to scale)
Nominal Chamber Specifications
Size (Lx W x H) 85.4"x 51.0" x 30.0" (2169 x 1295 x 762 mm)
Chamber Storage 46.2 8 (1.3 mY) ° ! ° | : ° ; °
Min. Installed Storage* 78.4 ft* (2.2 m°) f p—

* Assumes 9" (230 mm) stone
below, 6" (150 mm) stone above,
6" (150 mm) row spacing and
40% stone porosity.

Shipping
24 chambers/pallet

i“ 85,4" (2169 mm) INSTALLED \vi

60 end caps/pallet
12 palletsftruck

51.0" (1295 )

CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES,

CHAMBERS SHALL MEET THE REQUIREMENTS OF
ASTM F2418 POLYPROPLENE (PP) CHAMBERS

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

A

COMPACT IN 6" (150 mm) MAX LIFTS TO 95% STANDARD PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

PAVEMENT LAYER (DESIGNED
\I BY SITE DESIGN ENGINEER)

|

MR
NN

NN N
PN

N
R

R

AR
N9

£ FLEXSLE PAVEVENT FOR UreAY
e
ST

Gt ==

[ 12
18" (3.7m)
| (450 mm) MIN* ~ MAX

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED
OR VERTICAL)

12" (300 mm) MIN

6" (150 mm) MIN \

] f

30"
(760 mm)

SC-740/DC-780
END CAP

DESIGN ENGINEER IS RESPONSIBLE FOR
ENSURING THE REQUIRED BEARING
CAPACITY OF SUBGRADE SOILS

(150 mm) MIN

51" (1295 mm) ——|

DEPTH OF STONE TO BE
DETERMINED BY DESIGN
ENGINEER 9" (230 mm) MIN

12" (300 mm) TYP

THE INSTALLED CHAMBER SYSTEM SHALL PROVIDE THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
SECTION 12.12 FOR EARTH AND LIVE LOADS, WITH CONSIDERATION FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

Call StormTech

at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.
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StormTech DC-780 Chamber

DC-780 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 9" (230 mm) Stone Base Under the Chambers.

Depth of Water

Cumulative
Chamber Storage

Total System

in System Cumulative Storage

46.27 (1310) 78.47 (2.222)

(1118) 46.27 (1.310) 77.34 (2.190)

(1092) Stone 46.27 (1.310) 76.21 (2.158)

(1067) Cover 46.27 (1.310) 75.09 (2.126)

41 (1041) 46.27 (1310) 73.96 (2.094)
40 (1016) Y 4627 (1310) 72.83 (2.062)
39 (991) 46.27 (1.310) 71.71 (2.030)
38 (965) 46.21 (1.309) 70.54 (1.998)
37 (940) 46.04 (1.304) 69.32 (1.963)
36 (914) 45.76 (1.296) 68.02 (1.926)
35 (889) 4515 (1.278) 66.53 (1.884)
34 (864) 44.34 (1.255) 64.91 (1.838)
33 (838) 43.38 (1.228) 63.21 (1.790)
32 (813) 42.29 (1.198) 61.43 (1.740)
31 (787) 4111 (1.164) 59.59 (1.688)
30 (762) 39.83 (1.128) 57.70 (1.634)
29 (737) 38.47 (1.089) 55.76 (1.579)
28 (711) 37.01 (1.048) 53.76 (1.522)
27 (686) 35.49 (1.005) 51.72 (1.464)
26 (660) 33.90 (0.960) 49.63 (1.405)
25 (635) 32.24 (0.913) 47.52 (1.346)
24 (610) 30.54 (0.865) 45.36 (1.285)
23 (584) 28.77 (0.815) 4318 (1.223)
22 (559) 26.96 (0.763) 40.97 (1.160)
21 (533) 2510 (0.711) 38.72 (1.096)
20 (508) 2319 (0.657) 36.45 (1.032)
19 (483) 21.25 (0.602) 34.16 (0.967)
18 (457) 19.26 (0.545) 31.84 (0.902)
17 (432) 17.24 (0.488) 29.50 (0.835)
16 (406) 15.19 (0.430) 27.14 (0.769)
15 (381) 13.10 (0.371) 24.76 (0.701)
14 (356) 10.98 (0.311) 22.36 (0.633)
13 (330) 8.83 (0.250) 19.95 (0.565)
12 (305) 6.66 (0.189) 17.52 (0.496)
11 (279) 4.46 (0.126) 15.07 (0.427)

DC-780 Cumulative Storage Volumes Per Chamber (cont.)

Depth of Water Cumulative Total System

in System Chamber Storage Cumulative Storage
Inches (mm) ft* (m?°) ftt (m?)

2.24 (0.064) 12.61 (0.357)

9 (229) A 0 10.14 (0.287)

8 (203) 0 9.01 (0.255)

7(178) 0 7.89 (0.223)

6 (152) Qtane 0 6.76 (0.191)

5 (127) Foundation 0 5.63 (0.160)

4(102) 0 4.51(0.128)

3 (76) 0 3.38 (0.096)

2 (51) 0 2.25 (0.064)

1(25) Y 0 1.13(0.032)

Note: Add 1.13 cu. ft. (0.032 m) of storage for each additional inch
(25 mm) of stone foundation.

Storage Volume Per Chamber ft* (m°)

Bare Chamber and Stone Volume-
Chamber Stone Foundation Depth
Storage inches (millimeters)
ftt (m®) | 9(230) | 12(300) @ 18 (450)
StormTech DC-780 | 46.2 (1.3) | 78.4(2.2) | 81.8(2.3) | 88.6 (2.5)

Note: Assumes 40% porosity for the stone, the bare chamber volume,
6" (150 mm) stone above, and 6" (150 mm) row spacing.

Amount of Stone Per Chamber

Stone Foundation Depth

ENGLISH TONS (YD?) 9" 12" 18"
StormTech DC-780 | 4.2 (3.0yd*) | 4.7 (3.3yd®) | 5.6(3.9yd)
METRIC KILOGRAMS (Ms) 230 mm 300 mm 450 mm
StormTech DC-780 | 3810 (2.3 m®) | 4264 (2.5 m*) | 5080 (3.0 m?)

Note: Assumes 6" (150 mm) of stone above, and between chambers.
Volume of Excavation Per Chamber yd® (m?)

Stone Foundation Depth

9" (230 mm) [12" (300 mm) [18" (450 mm)

StormTech DC-780 | 5.9 (45) | 6.3 (48) | 6.9 (5.3)

Note: Assumes 6" (150 mm) of separation between chamber rows
and 18" (450 mm) of cover. The volume of excavation will vary as the
depth of the cover increases.

11 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.




2.0 Product Information

é

Stormilech:

2.5 STORMTECH CHAMBERS

StormTech chamber systems have unique features to
improve site optimization and reduce product waste.
The SC-740, SC-310 and DC-780 chambers can be
cut at the job site in approximately 6.5" (165 mm) incre-
ments to shorten a chamber’s length. Designing and
constructing chamber rows around site obstacles is
easily accomplished by including specific cutting
instructions or a well placed “cut to fit” note on the
design plans. The last chamber of a row can be cut in
any of its corrugation’s valleys. An end cap placed into
the trimmed corrugation’s crest completes the row. The
trimmed-off piece of a StormTech chamber may then be
used to start the next row. See Figure 4.

To assist the contractor, StormTech chambers are
molded with simple assembly instructions and arrows
that indicate the direction in which to build rows. Rows
are formed by overlapping the next chamber’s “Start
End” corrugation with the previously laid chamber’s

end corrugation. Two people can safely and efficiently
form rows of chambers without complicated connectors,
special tools or heavy equipment.

Product Specifications: 2.2, 2.4, 2.5, 2.9 and 3.2

Figure 4 - Distance Between Corrugations (not to scale)

CREST 14 PL OVERLAP NEXT

CHAMBER HERE

VALLEY 13 PL
jm.% (165 mm) 12 PL w

—— 5.8" (147 mm)

/’ START END

BUILD ROW IN THIS DIRECTION —#=—

SC-740 chamber

CREST 14 PL
VALLEY 13 P

jm.m: (165 mm) 12 PL

OVERLAP NEXT

58" (147 mm) CHAMBER HERE

/’m._.>m.ﬂ END

BUILD ROW IN THIS DIRECTION —=—

SC-310 chamber

2.6 STORMTECH END CAPS

The StormTech end cap has features which make the
chamber system simple to design, easy to build and
more versatile than other products. StormTech end caps
can be easily secured within any corrugation’s crest.

A molded-in handle makes attaching the end cap a one-
person operation. Tools or fasteners are not required.

StormTech end
caps are required
at each end of a
chamber row to
prevent stone
intrusion (two per
row). The SC-740
and DC-780 end
caps will accept up
to a 24" (600 mm)
HDPE inlet pipe. The SC-310 end cap will accept up to
a 12" (300 mm) HDPE inlet pipe. See Figure 5.

Product Specifications: 3.1, 3.2, 3.3 and 3.4

Figure 5 — Chamber End Caps (not to scale)

SC-740/DC-780 CHAMBER FABRICATED END CAP (TOP AND BOTTOM FEED)
PIPES SIZES RANGE FROM 6" (150 mm) TO 24" (600 mm)
(INVERTS VARY WITH PIPE SIZE)

SC-740 / DC-780 end cap

SC-310 CHAMBER FABRICATED END CAP (TOP AND BOTTOM FEED)
PIPES SIZES RANGE FROM 6" (150 mm) TO 12" (300 mm)
(INVERTS VARY WITH PIPE SIZE)

SC-310 end cap

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 12



3.0 Structural Capabilities

3.1 STRUCTURAL DESIGN APPROACH

When installed per StormTech’s minimum requirements,
StormTech products are designed to exceed American
Association of State Highway and Transportation Officials
(AASHTQO) LRFD recommended design factors for Earth
loads and Vehicular live loads. AASHTO Vehicular live
loads (previously HS-20) consist of two heavy axle config-
urations, that of a single 32 (142 kN) kip axle and that of
tandem 25 (111 kN) kip axles. Factors for impact and mul-
tiple presences of vehicles ensure a conservative design
where structural adequacy is assumed for a wide range
of street legal vehicle weights and axle configurations.

Computer models of the chambers under shallow and
deep conditions were developed. Utilizing design forces
from computer models, chamber sections were evaluated
using AASHTO procedures that consider thrust and
moment, and check for local buckling capacity. The pro-
cedures also considered the time-dependent strength
and stiffness properties of polypropylene and polyethyl-
ene. These procedures were developed in a research
study conducted by the National Cooperative Highway
Research Program (NCHRP) for AASHTO, and published
as NCHRP Report 438 Recommended LRFD
Specifications for Plastic Pipe and Culverts. Product
Specifications: 2.12.

StormTech does not recommend installing StormTech
products underneath buildings or parking garages. When
specifying the StormTech products in close proximity to
buildings, it is important to ensure that the StormTech
products are not receiving any loads from these structures
that may jeopardize the long term performance of the
chambers.

3.2 FULL SCALE TESTING

After developing the StormTech chamber designs, the
chambers were subjected to rigorous full-scale testing.
The test programs verified the predicted safety factors
of the designs by subjecting the chambers to more
severe load conditions than anticipated during service
life. Capacity under live loads and deep fill was investi-
gated by conducting tests with a range of cover depths.
Monitoring of long term deep fill installations has been
done to validate the long term performance of the
StormTech products.

3.3 INDEPENDENT EXPERT ANALYSIS

StormTech worked closely with the consulting firm Simpson
Gumpertz & Heger Inc. (SGH) to develop and evaluate the
SC-740, SC-310 and DC-780 chamber designs. SGH has
world-renowned expertise in the design of buried drainage
structures. The firm was the principal investigator for the
NCHRP research program that developed the structural
analysis and design methods adopted by AASHTO for
thermoplastic culverts. SGH conducted design calcula-
tions and computer simulations of chamber performance
under various installation and live load conditions. They
worked with StormTech to design the full-scale test pro-
grams to verify the structural capacity of the chambers.
SGH also observed all full-scale tests and inspected the
chambers after completion of the tests. SGH continues to
be StormTech's structural consultant.

13 Call StormTech at 888.892.2694 or visit our website at www.stormtech.com for technical and product information.



3.0 Structural Capabilities

O

Stormilech:

3.4 INJECTION MOLDING

To comply with both the structural and design require-
ments of AASHTO's LRFD specifications and ASTM

F 2787 as well as the product requirements of ASTM

F 2418 or ASTM F2922, StormTech uses proprietary
injection molding equipment to manufacture the cham-
bers and end caps.

In addition to meeting structural goals, injection molding
allows StormTech to design added features and advan-
tages into StormTech’s parts including:

e Precise control of wall thickness throughout parts

Precise fit of joints and end caps

Molded-in inspection port fitting

Molded-in handles on end caps

Molded-in pipe guides with blade starter slots
e Repeatability for Quality Control (See Section 3.6)
Product Specifications: 2.1, 3.1 and 3.3

3.5 POLYPROPYLENE AND POLYETHYLENE RESIN
StormTech chambers are injection molded from poly-
propylene and polyethylene. Polypropylene and polyeth-
ylene chambers are inherently resistant to chemicals
typically found in stormwater run-off. StormTech cham-
bers maintain a greater portion of their structural stiff-
ness through higher installation and service tempera-
tures.

StormTech polypropylene and polyethylene are virgin
materials specially designed to achieve a high 75-year
creep modulus that is necessary to provide a sound
long-term structural design. Since the modulus remains
high well beyond the 75-year value, StormTech cham-
bers can exhibit a service life in excess of 75 years.

3.6 QUALITY CONTROL

StormTech chambers are manufactured under tight
quality control programs. Materials are routinely tested
in an environmentally controlled lab that is verified every
six months via the external ASTM Proficiency Testing
Program. The chamber material properties are measured
and controlled with procedures following I1ISO 9001:2000
requirements.

Statistical Process Control (SPC) techniques are applied
during manufacturing. Established upper and lower
control limits are maintained on key manufacturing para-
meters to maintain consistent product.

Product Specifications: 2.13 and 3.6

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 14



4.0 Foundation for Chambers

4.1 FOUNDATION REQUIREMENTS

StormTech chamber systems and embedment stone
may be installed in various native soil types. The sub-
grade bearing capacity and chamber cover height deter-
mine the required depth of clean, crushed, angular stone
for the chamber foundation. The chamber foundation is
the clean, crushed, angular stone placed between the
subgrade soils and the feet of the chamber.

As cover height increases (top of chamber to top of
finished grade) the chambers foundation requirements
increase. Foundation strength is the product of the sub-
grade soils bearing capacity and the depth of clean,
crushed, angular stone below the chamber foot. Tahle 1
for the SC-740 and SC-310 and Tahle 2 for the DC-780
specify the required minimum foundation depth for vary-
ing cover heights and subgrade bearing capacities.

4.2 WEAKER SOILS

For sub-grade soils with allowable bearing capacity less
than 2000 pounds per square foot [(2.0 ksf) (96 kPa)],

a geotechnical engineer should evaluate the specific
conditions. These soils are often highly variable, may
contain organic materials and could be more sensitive to
moisture. A geotechnical engineer’s recommendations

may include increasing the stone foundation, improving
the bearing capacity of the sub-grade soils through
compaction, replacement, or other remedial measures
including the use of geogrids. The use of a thermoplas-
tic liner may also be considered for systems installed in
subgrade soils that are highly affected by moisture. The
project engineer is responsible for ensuring overall site
settlement is within acceptable limits. A geotechnical
engineer should always review installation of StormTech
chambers on organic soils.

4.3 CHAMBER SPACING OPTION

StormTech always requires a minimum of 6" (150 mm)
clear spacing between the feet of chambers rows for
the SC-310, SC-740 and DC-780 chambers. However,
increasing the spacing between chamber rows may
allow the application of StormTech chambers with either
less foundation stone or with weaker subgrade soils. This
may be a good option where a vertical restriction on site
prevents the use of a deeper foundation. Contact StormTech’s
Technical Service Department for more information on this
option. In all cases, StormTech recommends consulting
a geotechnical engineer for subgrade soils with a bearing
capacity less than 2.0 ksf (96 kPa).

Table 1 - SC-310 and SC-740 Minimum Required Foundation Depth in inches (millimeters)

Cover _<__=_==== mg.__s__ Bearing mmm_w_u__nm .2 mmz_nm Loads ksf :%3

3.8

| 4. 33
(m) | (196) ASB A,_md (182)

34
:mi

:ﬂv 7 A:Nv :ms
15 | 6 6 6 6 6 6 6 6 6 6

(046) | (152) | (152) | (152) | (152) | (152) | (152) | (152) | (152) (152)

(158) :mwv :Sv (144)| (139) | (134) :»B A_Ne

30|29 | 28 23 2.0

(110) 393 :_5 (L))

12
(305)

Nhi

7 :»3 (115)

2 |66 6|6 | 6|6 |6 6|66
(061) | (152) | (152) | (152) | (152) | (152) | (152) | (152) | (152) (152)

12
(305)

25 6 | 6 | 6| 6| 6|6 6|6 66
(0.76) | (152) | (152) | (152) | (152) | (152) | (152) | (152) | (152) (152)

15
(381)

366 6| 6| 6|66 66|09
(091) | (152) | (152) | (152) | (152) | (152) | (152) | (152) | (152) (229)

15
(381)

35 6 | 6 | 6| 6| 6|6 6|69 9
(1.07)| (152) | (152) | (152) | (152) | (152) | (152) | (152) | (152) (229)

15
(381)

416 66| 666|669 09
(122)| (152) | (152) | (152) | (152) | (152) | (152) | (152) | (152) (229)

15
(381)

15
(381)

45 | 6 | 6 | 6| 6 | 6| 66|69 9
(137)| (152) | (152) | (152) | (152) | (152) | (152) | (152) | (152) (229)

15
(381)

15
(381)

5 66 6| 6| 6|66 6|99
(152)| (152) | (152) | (152) | (152) | (152) | (152) | (152) | (152) (229)

15
(381)

15
(381)

556 | 6 | 6| 6| 6|66 919 9
(168) | (152) | (152) | (152) | (152) | (152) | (152) | (152) | (229) (229)

15
(381)

15
(381)

6 | 6 6 6|6 | 6|69 9 9 9
(1.83) | (152) | (152) | (152) | (152) | (152) | (152) | (229) | (229) (229)

15
(381)

18
(457)

65 6 | 6 | 6| 6 | 6919 9 9 9
(198) | (152) | (152) | (152) | (152) | (152) | (229) | (229) | (229) (229)

18
(457)

18
(457)

7166 6|69 9.9 9 9 9
213)| (152) | (152) | (152)| (152) | (229) | (229) (229)  (229) (229)

18
(457)

18
(457)

756 | 6| 619 9.9 99 12 12
(2.29) | (152) | (152) | (152) | (229) | (229) | (229) (229) ' (229) (305)

15
(381)

18
(457)

21

(381) (533)

8 6 9 9 9 9 9 9 12 12
(244) (152) (229) | (229) (229) | (229) (229) (229) (305) (305)

15
(381)

15
(381)

21
(633)

21
(533)

NOTE: The design engineer is solely responsible for assessing the bearing resistance (allowable bearing capacity) of the subgrade
soils and determining the depth of foundation stone. Subgrade bearing resistance should be assessed with consideration for the
range of soil moisture conditions expected under a stormwater system.

15
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4.0 Foundation for Chambers/5.0 Cumulative Storage Volumes

Table 2 — DC-780 Minimum Required Foundation Depth in inches (millimeters)

G 4

0 A |

85 12 012 |12 | 12 | 12| 15| 15 | 15 | 18 | 18 | 18 24 | 24 | 27 | 30
(2.59) (305)| (305) | (305) | (305) | (305)| (381) | (381) | (381) | (457)  (457) | (457) (610)| (610) (686) (762)
9.0 121212 (12 | 12 15 15 | 15 | 18 | 18 | 18 24 | 24 | 27 | 30
(2.74) (305) | (305) | (305) | (305) | (305) | (381)| (381) | (381) | (457)  (457)  (457) (610)| (610) (686)| (762)
9.5 12 012 | 12 112 | 12 | 15 | 15| 15 | 18 | 18 | 18 24 1 24 | 27 | 30| 33
(2.90) (305)| (305) | (305)|(305) | (305) | (381) | (381)] (381) | (457) | (457) | (457) (610) | (610) (686) | (762)| (838)
10.0 12 12 12|12 12 |15 |15 | 15 | 15| 18 | 18 | 18 24 | 24 | 27 30 | 33 | 36
(3.05) (305) | (305)  (305)| (305)| (305) (381) | (381) | (381) | (381)| (457) (457)  (457) (610) | (610)  (686)  (762) | (838)| (915)
105 1212 12| 12|12 | 15|15 |15 | 15 | 18 | 18 | 18 24 | 24 27 | 30 | 30 33| 36
(3:20) (305)| (305) | (305)| (305)| (305) | (381) | (381) | (381) | (381) | (457)| (457) | (457) (610) | (610) | (686) | (762)| (762) | (838) (915)
10| 12 | 12 | 12 | 12| 12 | 15 | 15 | 15 | 15 | 18 | 18 | 18 24 | 24 | 27 | 27 | 30 @ 33 | 36 | 39
(3.35) (305)| (305)| (305) | (305)  (305)| (381)  (381) (381) | (381) | (457) | (457)| (457) (610) | (610) | (686) | (686) | (762)| (838)| (915)| (991)
15 12 | 12 | 12 | 12 | 15| 15 | 15 | 15 | 18 | 18 | 18 24 1 24 | 27 | 27 | 30 | 33 | 36 | 39

(3.50)] (305)| (305)| (305) | (305) (381)| (381)  (381) (381) | (457) | (457) | (457) (610) | (610) | (686) | (686) | (762) | (838)| (915)  (991)

1200 12 | 12 | 12 | 15| 15| 15 | 15 | 18 | 18 | 18 24 1 24 | 27 | 30 | 30 | 33 | 36 | 39

(3.66)| (305)| (305)| (305) | (381)| (381)| (381)  (381)|(457) | (457) | (457) (610) | (610)| (686) | (762) | (762) | (838) | (915)  (991)

NOTE: The design engineer is solely responsible for assessing the bearing resistance (allowable bearing capacity) of the subgrade
soils and determining the depth of foundation stone. Subgrade bearing resistance should be assessed with consideration for the
range of soil moisture conditions expected under a stormwater system.

Tables 3, 4 and 5 provide cumulative storage volumes for
the SC-310, SC-740 and DC-780 chamber systems. This
information may be used to calculate a detention/retention
system’s stage storage volume. A spreadsheet is available
at www.stormtech.com in which the number of chambers
can be input for quick cumulative storage calculations.

Tahle 3 - SG-310 Cumulative Storage Volumes (cont.)

Depth of Water

in System
Inches (mm)

Cumulative
Chamber Storage
ft* (m?)

Total System
Cumulative Storage
ftt (m?)

Product Specifications: 1.1, 2.2, 2.3, 2.4, and 2.6 16 (406) 1217 (0.345) 19.97 (0.566)
Table 3 - SC-310 Cumulative Storage Volumes Per Chamber 15 (381) 11.25(0.319) 18.62 (0.528)
Assumes 40% Stone Porosity. Calculations are Based 14 (356) 10.23 (0.290) 17.22 (0.488)
Upon a 6" (150 mm) Stone Base Under the Chambers. 13 (330) 9.15 (0.260) 15.78 (0.447)
12 (305) 7.99 (0.227) 14.29 (0.425)
Depth of Water Cumulative Total System I G (L) LS 05557
in System Chamber Storage | Cumulative Storage 10(254) 551(0.156) 1122 (0.318)
Inches (mm) it (m) it (m) 9 (229) 4.19(0.119) 9.64 (0.278)
8 (203) 2.83 (0.081) 8.03 (0.227)
28 (711) A 1470 (0.416) 31.00 (0.878) 7(178) 1.43 (0.041) 6.40 (0.181)
27 (686) 14.70 (0.416) 30.21 (0.855) 6 (152) 0 4.74(0.134)
26 (680) Stone 14.70 (0.416) 29.42 (0.833) 5(127) 0 3.95 (0.112)
25 (610) Cover 14.70 (0.416) 28.63 (0.811) 4(102) Stone 0 3.16 (0.090)
24 (609) 14.70 (0.416) 27.84 (0.788) 3(76) Foundation 0 2.37 (0.067)
23 (584) 14.70 (0.416) 27.05 (0.766) 2 (51) _ 0 1.58 (0.046)
22 (559) 14.70 (0.416) 26.26 (0.748) 1(25) Y 0 0.79 (0.022)
21(533) 3160 RS20 51(05720) Note: Add 0.79 * (0.022 m°) of storage for each additional inch
20 (508) 14.49 (0.410) 24.54 (0.695) (25 mm) of stone foundation.
19 (483) 14.22 (0.403) 23.58 (0.668)
18 (457) 13.68 (0.387) 22.47 (0.636)
17 (432) 12.99 (0.368) 21.25 (0.602)

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 16



5.0 Cumulative Storage Volumes

TABLE 4 — SC-740 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 6" (150 mm) Stone Base Under the Chambers.

Table 5 - DC-780 Cumulative Storage Volumes Per Chamber
Assumes 40% Stone Porosity. Calculations are Based
Upon a 9" (230 mm) Stone Base Under the Chambers.

epth of Water Cumulative Total System Depth of Water Cumulative Total System
in System Chamber Storage | Cumulative Storage in System Chamber Storage | Cumulative Storage
Inches (mm) Ft* (m?) Ft* (m?) Inches (mm) Ft® (m?) Ft* (m®)
(1067) 45.90 (1.300) 74.90 (2.121) 45 (1143) 46.27 (1.310) 78.47 (2.222)
(1041) 45.90 (1.300) 73.77 (2.089) 44 (1118) 46.27 (1.310) 77.34(2.190)
(1016) Stone 45.90 (1.300) 72.64 (2.057) 43 (1092) Stone 46.27 (1.310) 76.21 (2.158)
39 (991) Cover 45.90 (1.300) 71.52 (2.025) 42 (1067) Cover 46.27 (1.310) 75.09 (2.126)
38 (965) 45.90 (1.300) 70.39 (1.993) 41(1041) 46.27 (1.310) 73.96 (2.094)
37 (948) 45.90 (1.300) 69.26 (1.961) 40 (1016) Y 4627 (1.310) 72.83 (2.062)
wi 1) 15,90 (1,300 v 68.14 (1.929 v 39 (991) 46.27 (1.310) 71.71 (2.030)
swo sl wwi e Ee e
34 (864) 45691, 254 v 657501 2 v 36 (914) 45.76 (1.296) 68.02 (1.926)
33(8398) 45.41 (1.286) 64.46 (1.825) 35 (889) 45.15 (1.278) 66.53 (1.884)
32 (813) 44.81 (1.269) 62.97 (1.783) 34 (864) 4434 (1.255) 64,01 (1.838)
31(787) 44.01 (1.246) 61.36 (1.737) 33 (838) 1338 (1.228) 6321 (1.790)
30 (762) 43.06 (1.219) 59.66 (1.689) 32 (813) 12,29 (1198) 6143 (1.740)
29 (737) 41.98 (1.189) 57.89 (1.639) 31(787) 41.11 (1.164) 59.59 (1.688)
28 (711) 40.80 (1.155) 56.05 (1.587) 30 (762) 39.83 (1.128) 57.70 (1.634)
27 (686) 39.54 (1.120) 54.17 (1.534) 29 (737) 38.47 (1.089) 55.76 (1.579)
26 (660) 38.18 (1.081) 52.23 (1.479) 28 (711) 37.01 (1.048) 53.76 (1.522)
25 (635) 36.74 (1.040) 50.23 (1.422) 27 (686) 35.49 (1.005) 51.72 (1.464)
24 (610) 35.22 (0.977) 48.19 (1.365) 26 (660) 33.90 (0.960) 49.63 (1.405)
23 (584) 33.64 (0.953) 46.11 (1.306) 25 (635) 32.24(0.913) 4752 (1.346)
22 (559) 31.99 (0.906) 44,00 (1.246) 24 (610) 30.54 (0.865) 45.36 (1.285)
21(533) 30.29 (0.858) 41.85 (1.185) 23 (584) 28.77 (0.815) 43.18 (1.223)
20 (508) 28.54 (0.808) 39.67 (1.123) 22 (559) 26.96 (0.763) 40.97 (1.160)
19 (483) 26.74 (0.757) 37.47 (1.061) 21(533) 25.10(0.711) 38.72 (1.096)
18 (457) 24.89 (0.705) 35.23 (0.997) 20 (508) 23.19(0.657) 36.45 (1.032)
E 2) 23.00 (0.651 v 32.96 (0.939 v 19 (483) 21.25 (0.602) 34.16 (0.967)
Bl i L bl o ouem
15 (3 A 1) 19.09 e 541 v 28.36 (0.803 v .
wes | mos) | s T
13 (330) 15.04 a 426 v 23.68 a.z ) :
12 (305) 1297 (0367) | 2131 (0.608) MM W AMMM Mm W%W wwwm % mw W
L) LESTAID 1)) 2105 ) 12 (305) 6.66(0.189) | 17.52 (0.4%)
AM M W MMM % wmmw ﬁmww mem W 11279) 4.46(0.126) 15.07 (0.427)
20 % 0.125) e a.ww 0 10 (254) 2.24 (0.064) 12.61 (0.357)
7(178) 2.21(0.063) 9.21 (0.264) N Mmoww m AW% %Wmmw
6 (152 76 (0.191 L
2] L G (LT ) 7(178) Stone 0 7.89 (0.223)
i) ! ki (1150 6 (152) Foundation 0 6.76 (0.191)
4(102) Stone 0 451(0.125) 5 (127) 0 5 63 (0.160)
3 (76) Foundation 0 3.38 (0.095) 4(102) 0 N_.fﬂ (0.128)
251} v 225 L2 3(76) 0 3.38 (0.096)
1(25) Y ! L9 (e 2 (51) 0 2.95 (0.064)
Note: Add 1.13 ft* (0.032 m?) of storage for each additional inch 1 (25) Y 0 1.13(0.032)

(25 mm) of stone founaation.

Note: Add 1.13 cu. ft. (0.032 m?) of storage for each additional inch
(25 mm) of stone foundation.

17 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.



6.0 Required Materials/Row Separation

é

Stormilech:

6.1 CHAMBER ROW SEPARATION
StormTech SC-740, SC-310 and DC-780 chambers must

be

specified with a minimum 6

150 mm)

space between

the feet of adjacent parallel chamber rows. Increasing

the space between rows is acceptable. This wi

increase

the storage volume due to additional stone voids.

6.2 STONE SURROUNDING CHAMBERS

Refer to Tahle 6 for acceptable stone materials. StormTech
requires clean, crushed, angular stone below, between and
above chambers as shown in Figure 6. Acceptable grada-
tions are listed in Tahle 6. Subrounded and rounded stone
are not acceptable.

6.3 GEOTEXTILE SEPARATION REQUIREMENT

A non-woven geotextile that meets AASHTO M288 Class 2
Separation requirements must be applied as a separation
layer to prevent soil intrusion into the clean, crushed,

Table 6 — Acceptable Fill Materials

angular stone as shown in Figure 6. The geotextile is
required between the clean, crushed, angular stone and
the subgrade soils, the excavation’s sidewalls and the fill
materials. The geotextile should completely envelope the
clean, crushed, angular stone. Overlap adjacent geotex-
tile rolls per AASHTO M288 separation guidelines.
Contact StormTech for a list of acceptable geotextiles.

6.4 FILL ABOVE CHAMBERS

Refer to Tahle 6 and Figure 6 for acceptable fill material
above the 6" (150 mm) of clean, crushed, angular stone.
Minimum and maximum fill requirements for the SC-740,
SC-310 and DC-780 chambers are shown in Figure 6
below. StormTech requires a minimum of 24" (600 mm)
of fill in non-paved installations where rutting from vehi-
cles may occur. Table 6 provides details on soil class
and compaction requirements for suitable fill materials.

AASHTO MATERIAL
MATERIAL LOCATION DESCRIPTION COMPACTION / DENSITY REQUIREMENT
CLASSIFICATIONS
FINAL FILL: FILL MATERIAL FOR LAYER D'
STARTS FROM THE TOP OF THE 'C' LAYER | ANY SOIL/ROCK MATERIALS, NATIVE SOILS, .
o |TO THE BOTTOM OF FLEXIBLE PAVEMENT | OR PER ENGINEER'S PLANS. CHECK PLANS A ﬂmw»ﬁﬂwﬂﬂmﬂﬂmﬂw_mmz Mﬁ%rz%%ﬁmgﬂ.ﬂm%%ﬂpm%
OR UNPAVED FINISHED GRADE ABOVE. FOR PAVEMENT SUBGRADE R
NOTE THAT PAVEMENT SUBBASE MAY BE REQUIREMENTS. -
PART OF THE 'D' LAYER
AASHTO M145" .
BEGIN COMPACTIONS AFTER 12" (300 mm) OF MATERIAL OVER
INITIAL FILL: FILL MATERIAL FOR LAYER ‘C' GRANULAR WELL-GRADED A, A2-4, A3 D DA L A A
STARTS FROM THE TOP OF THE SOIL/AGGREGATE MIXTURES, <35% FINES IN 6" (150 rmmm) MAX LIFTS TO A MIN, 96% PROGTOR DENSITY
G |EMBEDMENT STONE (8' LAYER) TO 16" (450 OR PROCESSED AGGREGATE. OR FOR WELL GRADED MATERIAL AND 95% RELATIVE DENSITY
ABOVE THE TOP OF THE CHAMBER. "
mm) , FOR PROCESSED AGGREGATE MATERIALS. ROLLER GROSS
NOTE THAT PAVEMENT SUBBASE MAY BEA | MOST PAVEMENT SUBBASE MATERIALS AASHTO M43 VEHIGLE WEIGHT NOT TO EXGEED 12,000 Ios (63 kN). DYNAMIG
PART OF THE 'C’ LAYER. CAN BE USED IN LIEU OF THIS LAYER. | 3, 357, 4, 467, 5, 56, 57, 6, 67, 68, FORGE NOT TO EXGEED 20,000 log (89 kN,
7,78.8,89,9, 10 : :
EMBEDMENT STONE: FILL SURROUNDING CLEAN, CRUSHED, ANGULAR STONE, AASHTO V43!
B |THE CHAMBERS FROM THE FOUNDATION NOMINAL SIZE DISTRIBUTION BETWEEN 5 gap SO NO COMPACTION REQUIRED.
STONE (A’ LAYER) TO THE 'C' LAYER ABOVE. 3/4-2 INCH (20-50 mm) 357, 4, 467, 5, 56,
FOUNDATION STONE: FILL BELOW CLEAN, CRUSHED, ANGULAR STONE, AASHTO V43"
A |CHAMBERS FROM THE SUBGRADE UP TO NOMINAL SIZE DISTRIBUTION BETWEEN 5 gapSoMS PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE. 2
THE FOOT (BOTTOM) OF THE CHAMBER. 3/4-2 INCH (20-50 mm) 357, 4, 467, 5, 56,
PLEASE NOTE:
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE:

2.

3.

"CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE".
STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 6" (150 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A

VIBRATORY COMPACTOR.

WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING
WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR COMPACTION REQUIREMENTS.

Figure 6 — Fill Material Locations

Once layer 'C’ is
placed any soil/

material can be

placed in layer ‘D’

up to the finished

grade. Most pave-
ment subbase
soils can be used

to replace the KKK

materials require-
ments of layer
‘C’or ‘D’ at the
design engineer's
discretion.

PERIMETER STONE
EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

12" (300 mm) MIN

CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418
POLYPROPLENE (PP) CHAMBERS
OR ASTM F2922 POLYETHYLENE (PE) CHAMBERS

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL
AROUND CLEAN, CRUSHED, ANGULAR STONE INA & B _r><mx§7

CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM
F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF
THERMOPLASTIC CORRUGATED WALL STORMWATER

COLLECTION CHAMBERS".

A

DESIGN ENGINEER IS RESPONSIBLE FOR
ENSURING THE REQUIRED BEARING
CAPACITY OF SUBGRADE SOILS

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 6" (150 mm) MAX LIFTS TO 95% STANDARD
PROCTOR DENSITY. SEE THE TABLE OF ACCEPTABLE FILL
MATERIALS.

PAVEMENT LAYER
\\ (DESIGNED BY ENGINEER)
|
— 7
18
{ (450 mm) MIN
50 mm) MIN ]
f T 1
SC-740 & DC-780 - 30" (760 mm)
SC-310 - 16" (406 mm)

DEPTH OF STONE TO BE
DETERMINED BY DESIGN ENGINEER
SC-310 & SC-740 - 6" (150 mm) MIN
DC-780 - 9" (230 mm) MIN

(150 mm) MIN 12" (300 mm) TYP

SC-740 & DC-780 - 51" (1295 mm)
SC-310 - 34" (865 mm)

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.

SC-310 & SC-740 - 8' (2.4 m) MAX
DC-780 - 12' (3.6 m) MAX
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7.0 Inletting the Chambers

The design flexibility of a StormTech chamber system
includes many inletting possibilities. Contact StormTech’s
Technical Service Department for guidance on design-
ing an inlet system to meet specific site goals.

7.1 TREATMENT TRAIN

A properly designed inlet system can ensure good water
quality, easy inspection and maintenance, and a long sys-
tem service life. StormTech recommends a treatment train
approach for inletting an underground stormwater man-
agement system under a typical commercial parking area.
Treatment train is an industry term for a multi-tiered water
quality network. As shown in Figure 7, a StormTech rec-
ommended inlet system can inexpensively have tiers of
treatment upstream of the StormTech chambers:

Tier 1 — Pre-treatment (BMP)
Tier 2 - StormTech Isolator® Row
Tier 3 - Enhanced Treatment (BMP)

Figure 7 - Typical StormTech Treatment Train Inlet System

OPTIONAL PRE-TREATMENT

STORMTECH
ISOLATOR ROW

W0

STRUCTURE WITH
OVERFLOW WEIR

ECCENTRIC
OVERFLOW
MANIFOLD

ADS 315ST WOVEN (OR EQUAL)
GEOTEXTILE OVER FOUNDATION
STONE FOR SCOUR PROTECTION
AT ALL CHAMBER INLET ROWS

ﬁi*******

STORMTECH CHAMBERS

7.2 PRE-TREATMENT (BMP) — TREATMENT TIER 1
In some areas pre-treatment of the stormwater is
required prior to entry into a stormwater system. By
treating the stormwater prior to entry into the system, the
service life of the system can be extended, pollutants
such as hydrocarbons may be captured, and local regu-
lations met. Pre-treatment options are often described
as a Best Management Practice or simply a BMP.

Pre-treatment devices differ greatly in complexity, design
and effectiveness. Depending on a site’s characteristics
and treatment goals, the simple, least expensive pre-
treatment solutions can sometimes be just as effective
as the complex systems. Options include a simple

deep sumped manhole with a 90° bend on its outlet,
baffle boxes, swirl concentrators, and devices that com-
bine these processes. Some of the most effective pre-
treatment options combine engineered site grading with

vegetation such as bio-swales or grassy strips.

The type of pretreatment device specified as the first
level of treatment up-stream of a StormTech chamber
system can vary greatly throughout the country and
from site-to-site. It is the responsibility of the design
engineer to understand the water quality requirements
and design a stormwater treatment system that will
satisfy local regulators and follow applicable laws. A
design engineer should apply their understanding of
local weather conditions, site topography, local mainte-
nance requirements, expected service life, etc...to
select an appropriate stormwater pre-treatment system.

7.3 STORMTECH ISOLATOR ROW -

TREATMENT TIER 2

StormTech has a patented technique to inexpensively
enhance Total Suspended Solids (TSS) removal and pro-
vide easy access for inspection and maintenance. The
StormTech Isolator Row is a row of standard StormTech
chambers surrounded with appropriate filter fabrics and
connected to a manhole for easy access. This applica-
tion basically creates a filter/detention basin that allows
water to egress through the surrounding filter fabric while
sediment is trapped within. It may be best to think of the
Isolator Row as a first-flush treatment device. First-Flush
is a term typically used to describe the first 12" to 1" (13-25
mm) of rainfall or runoff on a site. The majority of stormwa-
ter pollutants are carried in the sediments of the first-
flush, therefore the Isolator Row is an effective component
of a treatment train.

The StormTech Isolator Row should be designed with a
manhole with an overflow weir at its upstream end. The
diversion manhole is multi-purposed. It can provide
access to the Isolator Row for both inspection and main-
tenance and acts as a diversion structure. The manhole is
connected to the Isolator Row with a short length of 12”
(300 mm) pipe for the SC-310 chamber and 24”

(600 mm) pipe for the SC-740 and DC-780 chambers.
These pipes are connected to the Isolator Row with a 12”
(300 mm) fabricated end cap for the SC-310 chamber
and a 24” (600 mm) fabricated end cap for the SC-740
and DC-780 chambers. The overflow weir typically has its
crest set between the top of the chamber and its midpoint.
This allows stormwater in excess of the Isolator Row’s stor-
age/conveyance capacity to bypass into the chamber
system through the downstream manifold system.

Specifying and installing proper geotextiles is essential
for efficient operation and to prevent damage to the
system during the JetVac maintenance process. In a
typical configuration, two strips of woven geotextile that
meet AASHTO M288 Class 1 requirements are required
between the chambers and the stone foundation. This
strong filter fabric traps sediments and protects the
stone base during maintenance. A strip of non-woven

19 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.



7.0 Inletting the Chambers

é

Stormilech:

Figure 8 — StormTech Isolator Row Detail

COVER ENTIRE ISOLATOR ROW WITH ADS
GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE
SC-740 & DC-780 - 8' (2.4 m) MIN WIDE STRIP
SC-310 - 5' (1.5 m) MIN WIDE STRIP

STORMTECH HIGHLY RECOMMENDS
FLEXSTORM PURE INSERTS IN ANY
UPSTREAM STRUCTURES WITH OPEN

GRATES —~_|

CATCH BASIN T
OR
MANHOLE

|

SUMP DEPTH TBD BY

OPTIONAL INSPECTION PORT
CHAMBER
(SC-740 SHOWN)

END CAP
(SC-740 SHOWN)

SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)
!
f ,L

SC-740 & DC-780 - 24" (600 mm) HDPE
ACCESS PIPE
SC-310 - 12" (300 mm) HDPE ACCESS PIPE

USE FACTORY PRE-FABRICATED END CAP

TWO LAYERS OF ADS GEOSYNTHETICS 315WTK WOVEN
GEOTEXTILE BETWEEN FOUNDATION STONE AND CHAMBERS
SC-740 & DC-780 - 5' (1.5 m) MIN WIDE

SC-310 - 4' (1.2 m) MIN WIDE

CONTINUOUS FABRIC STRIPS WITHOUT SEAMS

Note: Non-woven geotextile over DC-780 Isolator Row chambers is not required.

AASHTO M288 Class 2 geotextile is draped over the
Isolator chamber row. This 6-8 oz. (217-278 g/m?) non-
woven filter fabric prevents sediments from migrating

out of the chamber perforations while allowing modest
amounts of water to flow out of the Isolator Row. Figure 8
is a detail of the Isolator Row that shows proper applica-
tion of the geotextiles. Contact StormTech for a table of
acceptable geotextiles.

Inspection is easily accomplished through the upstream
manhole or optional inspection ports. Maintenance of an
Isolator Row is fast and easy using the JetVac process
through the upstream manhole. Section 12.0 explains the
inspection and maintenance process in more detail.

Isolator Rows can be sized to accommodate either a water
quality volume or a water quality flow rate requirement. The
use of filter fabric around the Isolator Row chambers allows
stormwater to egress out of the row during and between
storm events. The rate of egression for design is depend-
ent upon the chamber model and sediment accumulation
on the geotextile. Contact StormTech’s Technical Services
Department for more information on Isolator Row sizing.

7.4 ENHANCED TREATMENT (BMP) -
TREATMENT TIER 3

As regulations have become more stringent, requiring
higher levels of containment removal, water quality sys-
tems may be required to treat higher flow rates, greater
volumes or to provide a higher level of filtration or other
more sophisticated treatment process. StormTech sys-
tems can easily be configured with enhanced treatment
techniques located either upstream or down stream of
the retention or detention chamber system. Located
upstream of an infiltration bed, between the pretreatment
device and the Isolator Row, enhanced treatment pro-
vides a high level of contaminant removal which protects
groundwater or better preserves the infiltration surface.
Located downstream of detention, enhanced treatment
provides a higher level of contaminant removal prior to
discharge to a receiving body.

Enhanced treatment BMPs are normally applied where
specific regulations and specific water quality product
approvals are in place. StormTech works closely with

providers of enhanced treatment technologies to meet
local requirements.

7.5 TREATMENT TRAIN CONCLUSION

The treatment train is a highly effective water-quality
approach that may not add significant cost to a StormTech
system being installed under commercial parking areas.
The StormTech Isolator Row adds a significant level

of treatment, easy inspection and maintenance, while
maintaining storage volume credit for the cost of a
modest amount of geotextile. Finally where higher levels
of treatment are required, StormTech can integrate other
technologies into the treatment train to provide the most
cost effective treatment approach. This treatment train
concept provides three levels of treatment, inspection
and maintenance upstream and downsstream of the
StormTech detention/retention bed.

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 20



7.0 Inletting the Chambers

7.6 OTHER INLET OPTIONS

While the three-tiered treatment train approach is the
recommended method of inletting StormTech chambers
for typical under-commercial parking applications, there
are other effective inlet methods that may be considered.
For instance, Isolator Rows, while adding an inexpen-
sive level of confidence, are not always necessary. A
header system with fewer inlets can be designed to fur-
ther minimize the cost of a StormTech system. There
may be applications where stormwater pre-treatment
may not be necessary at all and the system can be inlet
directly from the source. Contact StormTech’s Technical
Service Department to discuss inlet options.

7.7 LATERAL FLOW RATES

The embedment stone surrounding the StormTech
chambers allows the rapid conveyance of stormwater
between chamber rows. Stormwater will rise and fall
evenly within a bed of chambers. A single StormTech
SC-740 chamber is able to release or accept storm-
water at a rate of at least 0.5 cfs (14.2 I/s) through the
surrounding stone.

7.8 INLETTING PERPENDICULAR TO A ROW OF
CHAMBERS WITH INSERTA TEE

There is an easy, inexpensive method to perpendicularly
inlet a row of chambers. Simply connect the inlet directly
to the chamber with an Inserta Tee. Figure 9 shows a
typical detail along with the standard sizes offered for
each chamber model.

or scour the foundation stone under the chambers.

Manifolds are connected to the end caps either at the
top or bottom of the end cap. High inlet flow rates from
either connection location produce a shear scour poten-
tial of the foundation stone. Inlet flows from top inlets
also produce impingement scour potential. Scour poten-
tial is reduced when standing water is present over the
foundation stone. However, for safe design across the
wide range of applications, StormTech assumes minimal
standing water at the time the design flow occurs.

To minimize scour potential, StormTech recommends the
installation of woven scour protection fabric at each inlet
row. This enables a protected transition zone from the
concentrated flow coming out of the inlet pipe to a uni-
form flow across the entire width of the chamber for
both top and bottom connections. Allowable flow rates
for design are dependent upon: the elevation of inlet
pipe, foundation stone size and scour protection. An
appropriate scour protection geotextile is installed from
the end cap to at least 10.5’ (3.2 m) for the SC-310, SC-
740 and DC 780 chambers for both top and bottom
feeding inlet pipes.

See StormTech’s Tech Sheet #7 for guidance on mani-

fold sizing. ADS’s Technical Services department can

also assist with sizing inlet manifolds for the StormTech
chamber systems.

Table 7A - Standard distances from base of chamber to invert of inlet and
outlet manifolds on StormTech end caps.

gi

. . PIPE DIA. INV. (IN) INV. (FT) | INV. (MM)
Figure 9 - Inserta Tee Detail __ 5
0 6” (150 mm) 5.8 0.48 146
DO NOT INSTALL m 8" (200 mm) 35" 0.29 88
CHAMBER JOINTS 10" Ammo _‘:_‘:v 14" 0.12 37
s 6” (150 mm) 0.5 0.04 12
CONVEYANCE
P MATERIAL o 8" (200 mm) 0.6" 0.05 15
HDPE, ETC) 5 10” (250 mm) 0.7 0.06 18
@ 12" (300 mm) 0.9" 0.08 24
INSERTA TEE >L
CONNEETION T Gy I e INSTALLED, CENTERED
0nr>o% wUm mm0m<%41m4_omﬂm OVER CORRUGATION 1_1m =_>. _=<. ==- _=<. A—u.: _=<. A_ng
Mm%m_ﬂowmmmmwwmvwwmym mmmwﬂm SECTION A-A SIDE VIEW 6" (150 mm) 18.5" 154 469
T or oL o RIS gOmm | 165 138 o
CHAMBER FOOT CHAMBER INSERTA TEE CHAMBER (X) W 10" Ammo EEV 145" 1.21 369
= S = 12’ (300 mm) 125" 1.04 317
WMMMuzcgmmwm WL VARY BASED ON _mewn.u_.M”omm FITTINGS ><>”_M./_MMmmO_n‘:Exvm0mN SDR MM_o“ Ei,wum ._m: Awﬂm BBV @: ONW NM@
M_q_.wm,w_q_mwnw%»xﬁo_.w%m”mw@w.:0z. GASKETED & SOLVENT WELD, N-12, InOwAOEsmhwoo ow vcﬁmj\_..om_xoz 18" gmo _.:_.:v 5" 0.42 128
6" (150 mm) 0.5 0.04 12
7.9 MAXIMUM INLET PIPE VELOCITIES TO 8" (200 mm) 0.6" 0.05 15
PREVENT SCOURING OF THE STONE FOUNDATION 3| 10" (250 mm) 07" 0.06 18
The primary function of the inlet manifold is to convey £ 12"(300 mm) 1.2 010 30
and distribute flows to a sufficient number of rows in the m 15" (375 mm) 13" 0.11 34
chamber bed such that there is ample conveyance 18” (450 mm) 1.6 0.13 40
capacity to pass the peak flows without creating an 24" (600 mm) 0.1” 0.01 3

unacceptable backwater condition in upstream piping *See StormTech’s Tech Sheet #7 for manifold sizing guidance*
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8.0 Outlets for Ghambers
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Stormilech:

8.0 OUTLETS FOR STORMTECH CHAMBER
SYSTEMS

The majority of StormTech installations are detention
systems and have some type of outlet structure. An outlet
manifold is generally designed to ensure that peak flows
can be conveyed to the outlet structure.

To drain the system completely, an underdrain system is
located at or below the bottom of the foundation stone.
Some beds may be designed with a pitched base to
ensure complete drainage of the system. A grade of
2% is usually satisfactory.

An outlet pipe may be located at a higher invert within a
bed. This allows a designed volume of water to infiltrate
while excess volumes are outlet as necessary. This is an
excellent method of recharging groundwater, replicating
a site’s pre-construction hydraulics.

Depending on the bed layout and inverts, outlet pipes
should be placed in the embedment stone along the
bed’s perimeter as shown in Figures 10 and 11. Solid outlet
pipes should also be used to penetrate the StormTech
end caps at the designed outlet invert as shown in
Figure 12. An Isolator Row should not be directly pene-
trated with an outlet pipe. For systems requiring higher
outlet flow rates, a combination of connections may be
utilized as shown in Figure 13.

In detention and retention applications the discharge

Figure 10 — Underdrain Parallel

SECTIONA_A

BED PERIMETER J
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A CONTROL
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Figure 11 — Underdrain Perpendicular
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Figure 12 - Outlet Manifold
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of water from the stormwater management system is mﬂwu_,mﬁmmox
determined based on the hydrology of the area and the
hydraulic design of the system. It is the design engineer’s STONE
S . BASE
am.bo:m_d___c\ to ﬂmmﬁz an 05_2 m<.m63 that meets BENEATH oL
their hydraulic objectives while following local laws and CHAMBER OUTLET
regulations. PIPING
Table 7B - Maximum outlet flow rate capacities from StormTech manifolds. (ﬂ TO OUTLET CONTROL
STRUCTURE
OUTLET FLOW Figure 13 — Combination Outlet SECTIONA_A
OUTLET
RIEEIRS ) - DRAING PEM ENGINEER DESIGN /  GLAMBER ey STRUGTURE
6” (150 mm) 0.4 1.3 BED PERIMETER a0
8” (200 mm) 0.7 19.8 W .
(F [0 I | coomon it nowasoren
12" Awoo _.:_.:v 2.0 56.6 [ CHAMBER J‘é@%\é GEOTEXTILE
15" (375 mm) 27 765 SO (OR EQUAL)
18" (450 mm) 40 1133 .v 4 sromwrech SECTIONB.B
24" (600 mm) 7.0 198.2 :
wou (750 mm) 11.0 3115 FOUNDATION P RREORATED pipE
36" (900 mm) 16.0 453.1 BENEATH 1
42" (1050 mm) 220 623.0 oi,\_mmmﬂ J  AASHTO M283
48" (1200 mm) 28.0 792.9 e NONWOVEN

(L)

OUTLET CONTROL STRUCTURE
PER ENIGNEER'S DESIGN

STONE BEDDING
UNDER DRAINAGE
PIPE (PER DESIGN)

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.
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9.0 Other Considerations
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Stormilech:

9.1 EROSION CONTROL

Erosion and sediment control measures must be integrated
into the plan to protect the stormwater system both during
and after construction. These practices may have a direct
impact on the system’s infiltration performance and
longevity. Vegetation, temporary sediment barriers (silt
fences, hay bales, fabric-wrapped catch basin grates),
and strategic stormwater runoff management may be
used to control erosion and sedimentation. StormTech
recommends the use of pipe plugs on the inlet pipe until
the system is in service.

9.2 SITE IMPROVEMENT TECHNIQUES

When site conditions are less than optimal, StormTech
recognizes many methods for improving a site for con-
struction. Some techniques include the removal and
replacement of poor materials, the use of engineered
subgrade materials, aggregates, chemical treatment,
and mechanical treatments including the use of geo-
synthetics. StormTech recommends referring to AASHTO
M 288 guidelines for the appropriate use of geotextiles.

StormTech also recognizes geogrid as a potential compo-
nent of an engineered solution to improve site conditions
or as a construction tool for the experienced contractor.
StormTech chamber systems are compatible with the
use of geosynthetics. The use of geosynthetics or any
other site improvement method does not eliminate or
modify any of StormTech'’s requirements. It is the ulti-
mate responsibility of the design engineer to ensure
that site conditions are suitable for a StormTech
chamber system.

9.3 CONFORMING TO SITE CONSTRAINTS
StormTech chambers have the unique ability to conform to
site constraints such as utility lines, light posts, large trees,
etc. Rows of chambers can be ended short or interrupted
by placing an end cap at the desired location, leaving the
required number of chambers out of the row to get by
the obstruction, then starting the row of chambers again
with another end cap. See Figure 14 for an example.

Figure 14 - Ability to Conform to Site Constraints

UTILITY LINE

LIGHT POST

9.4 LINERS

StormTech chambers offer the distinct advantage and
versatility that allow them to be designed as an open
bottom detention or retention system. In fact, the vast
majority of StormTech installations and designs are open
bottom detention systems. Using an open bottom system
enables treatment of the storm water through the under-
lying soils and provides a volume safety factor based on
the infiltrative capacity of the underlying soils.

In some applications, however, open bottom detention
systems may not be allowed. StormTech’s Tech Sheet #2
provides guidance for the design and installation of ther-
moplastic liners for detention systems using StormTech
chambers. The major points of the memo are:

e |Infiltration of stormwater is generally a desirable
stormwater management practice, often required by
regulations. Lined systems should only be specified
where unique site conditions preclude significant
infiltration.

e Thermoplastic liners provide cost effective and viable
means to contain stormwater in StormTech sub-
surface systems where infiltration is undesirable.

e PVC and LLDPE are the most cost effective, installed
membrane materials.

e Enhanced puncture resistance from angular aggregate
on the water side and from protrusions on the soil side
can be achieved by placing a non-woven geotextile
reinforcement on each side of the geomembrane. A
sand underlayment in lieu of the geotextile reinforce-
ment on the soil side may be considered when cost
effective.

e StormTech does not design, fabricate, sell or install
thermoplastic liners. StormTech recommends con-
sulting with liner professionals for final design and
installation advice.

Figure 15 — Chamber bed placed around light post.

23 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.



10.0 System Sizing
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For quick calculations, refer to the Site Calculator on
StormTech’s website at www.stormtech.com.

10.1 SYSTEM SIZING

The following steps provide the calculations necessary to
size a system. If you need assistance determining the
number of chambers per row or customizing the bed
configuration to fit a specific site, call StormTech’s
Technical Services Department at 1-888-892-2694.

1) Determine the amount of storage volume (V)
required.

It is the design engineer’s sole responsibility to deter-
mine the storage volume required by local codes.

TABLE 8 - Storage Volume Per Chamber ft* (m?)

Bare Chamber and Stone

Chamber Foundation Depth

Storage in. (mm)

ftt (m*) | 6(150) | 12 (300) 18 (450)
StormTech SC-740| 459 (1.3) | 749 (2.1) | 81.7(2.3) | 88.4(2.5)
StormTech SC-310| 14.7(0.4) | 31.0(0.9) | 35.7 (1.0) | 40.4 (1.1)

ftt (m*) | 9(230) | 12 (300) 18 (450)
StormTech DC-780| 46.2(1.3) | 78.4(2.2) | 81.8(2.3) | 88.6 (2.5)

Note: Assumes 40% porosity for the stone plus the chamber volume.
2) Determine the number of chambers (C) required.

To calculate the number of chambers needed for
adequate storage, divide the storage volume (Vs)
by the volume of the selected chamber, as follows:
C = Vs / Volume per Chamber

3) Determine the required bed size (S).
To find the size of the bed, multiply the number
of chambers needed (C) by either:

StormTech SC-740/ DC-780
bed area per chamber = 33.8 ft? (3.1 m°)

StormTech SC-310

bed area per chamber = 23.7 ft? (2.2 m®)

S = (C x bed area per chamber) +

[1 foot (0.3 m) x bed perimeter in feet (meters)]

NOTE: It is necessary to add one foot (0.3 m) around the perimeter of
the bed for end caps and working space.

4) Determine the amount of clean, crushed, angular
stone (Vst) required.

TABLE 9 - Amount of Stone Per Chamber

Stone Foundation Depth

ENGLISH tons (yd?) 6" 12" 18"

StormTech SC-740 | 3.8 (2.8) 46 (3.3) 55(3.9)
StormTech SC-310| 2.1 (1.5) 2.7(1.9) 3.4(2.4)
METRIC kg (m?) 150 mm 300 mm 450 mm
StormTech SC-740 | 3450 (2.1) 4170 (2.5) 4490 (3.0)
StormTech SC-310| 1830 (1.1) 2490 (1.5) 2990 (1.8)
ENGLISH tons (yd?) 9" 12" 18"

StormTech DC-780| 4.2 (3.0) 47 (3.3) 5.6 (3.9)
METRIC kg (m?°) 230 mm 300 mm 450 mm
StormTech DC-780| 3810 (2.3) 4264 (2.5) 5080 (3.0)

Note: Assumes 6" (150 mm) of stone above, and between chambers.

To calculate the total amount of clean, crushed, angular
stone required, multiply the number of chambers (C) by
the selected weight of stone from Table 9.

NOTE: Clean, crushed, angular stone is also required around the
perimeter of the system.

5) Determine the volume of excavation (Ex) required.
6) Determine the area of filter fabric (F) required.

TABLE 10 - Volume of Excavation Per Chamber yd® (m®)

Stone Foundation Depth
6" (150 mm) (12" (300 mm) 18" (450 mm)
StormTech SC-740 | 5.5 (4.2) 6.2 (4.7) 6.8 (5.2)
StormTech SC-310 | 2.9 (2.2) 3.4 (2.6) 3.8 (2.9)
9" (230 mm) (12" (300 mm) 18" (457 mm)
StormTech DC-780 | 5.9 (4.5) 6.3 (4.8) 6.9 (5.3)

Note: Assumes 6" (150 mm) of separation between chamber rows
and 18" (450 mm) of cover. The volume of excavation will vary as the
depth of the cover increases.

Each additional foot of cover will add a volume of excavation of
1.3 yds® (1.0 m®) per SC-740 / DC-780 and 0.9 yds® (0.7 m°) per
SC-310 chamber.

The bottom and sides of the bed and the top of the embed-
ment stone must be covered with ADS 601 (or equal) a
non-woven geotextile (filter fabric). The area of the side-
walls must be calculated and a 2 foot (0.6 m) overlap
must be included where two pieces of filter fabric are
placed side-by-side or end-to-end. Geotextiles typically
come in 15 foot (4.6 m) wide rolls.

7) Determine the number of end caps (E¢) required.

Each row of chambers requires two end caps.
Ec = number of rows x 2

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 24



11.0 Detail Drawings

Figure 16 — Inspection Port Detail
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Figure 17 — Under Drain Detail
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12.0 Inspection and Maintenance Stormilech

12.1 ISOLATOR ROW INSPECTION

Regular inspection and maintenance are essential to assure
a properly functioning stormwater system. Inspection is
easily accomplished through the manhole or optional
inspection ports of an Isolator Row. Please follow local
and OSHA rules for a confined space entry.

Inspection ports can allow inspection to be accomplished
completely from the surface without the need for a con-
fined space entry. Inspection ports provide visual access
to the system with the use of a flashlight. A stadia rod
may be inserted to determine the depth of sediment.

If upon visual inspection it is found that sediment has
accumulated to an average depth exceeding 3" (76 mm),
cleanout is required.

—
A StormTech Isolator Row should initially be inspected

immediately after completion of the site’s construction.
While every effort should be made to prevent sediment
from entering the system during construction, it is during
this time that excess amounts of sediments are most
likely to enter any stormwater system. Inspection and
maintenance, if necessary, should be performed prior
to passing responsibility over to the site’s owner. Once
in normal service, a StormTech Isolator Row should be
inspected bi-annually until an understanding of the sites
characteristics is developed. The site’s maintenance
manager can then revise the inspection schedule based
on experience or local requirements.

Looking down the Isolator Row.

12.2 ISOLATOR ROW MAINTENANCE

JetVac maintenance is recommended if sediment has
been collected to an average depth of 3" (76 mm) inside
the Isolator Row. More frequent maintenance may be
required to maintain minimum flow rates through the
Isolator Row. The JetVac process utilizes a high pressure
water nozzle to propel itself down the Isolator Row while
scouring and suspending sediments. As the nozzle is
retrieved, a wave of suspended sediments is flushed back
into the manhole for vacuuming. Most sewer and pipe
maintenance companies have vacuum/ JetVac combi-
nation vehicles. Fixed nozzles designed for culverts or
large diameter pipe cleaning are preferable. Rear facing
jets with an effective spread of at least 45" (1143 mm)
are best. The JetVac process shall only be performed

on StormTech Rows that have AASHTO class 1 woven
geotextile over the foundation stone (ADS 315ST or
equal).

Examples of culvert cleaning nozzles appropriate for Isolator Row
maintenance. (These are not StormTech products.)

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 26



12.0 Inspection & Maintenance

STORMTECH ISOLATOR™ ROW - STEP-BY-STEP
MAINTENANCE PROCEDURES

Step 1) Inspect Isolator Row for sediment
A) Inspection ports (if present)
i. Remove lid from floor box frame
i. Remove cap from inspection riser

iii. Using a flashlight and stadia rod, measure
depth of sediment

iv. If sediment is at, or above, 3" (76 mm)
depth proceed to Step 2. If not proceed
to Step 3.

B) All Isolator Rows

i. Remove cover from manhole at upstream
end of Isolator Row

ii. Using a flashlight, inspect down Isolator
Row through outlet pipe

1. Follow OSHA regulations for confined
space entry if entering manhole

2. Mirrors on poles or cameras may be
used to avoid a confined space entry

. If sediment is at or above the lower row of
sidewall holes [approximately 3" (76 mm)]
proceed to Step 2. If not proceed to Step 3.

Step 2) Clean out Isolator Row using the JetVac process

A) A fixed floor cleaning nozzle with rear
facing nozzle spread of 45" (1143 mm) or
more is preferable

B) Apply multiple passes of JetVac until back-
flush water is clean

C) Vacuum manhole sump as required during
jetting
Step 3) Replace all caps, lids and covers

Step 4) Inspect and clean catch basins and manholes
upstream of the StormTech system following local
guidelines.

Figure 20 - StormTech Isolator Row (not to scale)

1) B) ) 1)A)

™~

12.3 ECCENTRIC PIPE HEADER INSPECTION
Theses guidelines do not supercede a pipe manufac-
turer's recommended I&M procedures. Consult with the
manufacturer of the pipe header system for specific |&M
procedures. Inspection of the header system should
be carried out quarterly. On sites which generate higher
levels of sediment more frequent inspections may be
necessary. Headers may be accessed through risers,
access ports or manholes. Measurement of sediment
may be taken with a stadia rod or similar device. Clean-
out of sediment should occur when the sediment volume
has reduced the storage area by 25% or the depth

of sediment has reached approximately 25% of the
diameter of the structure.

12.4 ECCENTRIC PIPE MANIFOLD MAINTENANCE
Cleanout of accumulated material should be accom-
plished by vacuum pumping the material from the head-
er. Cleanout should be accomplished during dry weath-
er. Care should be taken to avoid flushing sediments out
through the outlet pipes and into the chamber rows.

Eccentric Header Step-by-Step Maintenance
Procedures

1. Locate manholes connected to the manifold system

2. Remove grates or covers

3. Using a stadia rod, measure the depth of sediment

4. If sediment is at a depth of about 25% pipe volume
or 25% pipe diameter proceed to step 5. If not
proceed to step 6.

5. Vacuum pump the sediment. Do not flush sediment
out inlet pipes.

6. Replace grates and covers

7. Record depth and date and schedule next inspection

Figure 21 - Eccentric Manifold Maintenance

\.__m_m
|

3,4,5

Please contact StormTech’s Technical Services
Department at 888-892-2894 for a spreadsheet to
estimate cleaning intervals.
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13.0 General Notes
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4.

StormTech (“StormTech”) requires installing contrac-
tors to use and understand StormTech'’s latest
Installation Instructions prior to beginning system
installation.

Our Technical Services Department offers installa-
tion consultations to installing contractors. Contact
our Technical Service Representatives at least 30
days prior to system installation to arrange a pre-
installation consultation. Our representatives can
then answer questions or address comments on the
StormTech chamber system and inform the Installing
contractor of the minimum installation requirements
before beginning the system’s construction. Call
860-529-8188 to speak to a Technical Service
Representative or visit www.stormtech.com to
receive a copy of our Installation Instructions.

StormTech’s requirements for systems with pavement
design (asphalt, concrete pavers, etc.): Minimum
cover for the SC-740, DC-780 and SC-310 chambers
is 18” (457 mm) not including pavement; Maximum
cover for the SC-740 and SC-310 chambers is 96”
(2.4 m) including pavement design; Maximum cover
for the DC-780 chamber is 12’ (3.6 m) including
pavement design. For installations that do not include
pavement, where rutting from vehicles may occur,
minimum required cover is 24” (610 mm), maximum
cover is as stated above.

The contractor must report any discrepancies with
the bearing capacity of the chamber foundation
materials to the design engineer.

AASHTO M288 Class 2 non-woven geotextile (filter
fabric) must be used as indicated in the project plans.

Stone placement between chamber rows and around
perimeter must follow instructions as indicated in
the most current version of StormTech’s Installation
Instructions.

Backfilling over the chambers must follow require-
ments as indicated in the most current version of
StormTech's Installation Instructions.

The contractor must refer to StormTech'’s Installation
Instructions for a Table of Acceptable Vehicle Loads
at various depths of cover. This information is also
available at StormTech’s website:
www.stormtech.com. The contractor is responsible
for preventing vehicles that exceed StormTech’s
requirements from traveling across or parking over
the stormwater system. Temporary fencing, warning
tape and appropriately located signs are commonly
used to prevent unauthorized vehicles from entering
sensitive construction areas.

The contractor must apply erosion and sediment con-
trol measures to protect the stormwater system during
all phases of site construction per local codes and
design engineer’s specifications.

STORMTECH PRODUCT WARRANTY IS LIMITED.
Contact StormTech for warranty information.

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 28



14.0 StormTech Product Specifications

1.0 GENERAL

1.1 StormTech chambers are designed to control
stormwater runoff. As a subsurface retention sys-
tem, StormTech chambers retain and allow effective
infiltration of water into the soil. As a subsurface
detention system, StormTech chambers detain and
allow for the metered flow of water to an outfall.

2.0 CHAMBER PARAMETERS

2.1 The Chamber shall be injection molded of an
impact modified polypropylene or polyethylene
copolymer to maintain adequate stiffness through
higher temperatures experienced during installation
and service.

2.2 The nominal chamber dimensions of the StormTech
SC-740 and DC-780 shall be 30.0" (762 mm) tall, 51.0"
(1295 mm) wide and 90.7" (2304 mm) long. The
nominal chamber dimensions of the StormTech SC-
310 shall be 16.0" (406 mm) tall, 34.0" (864 mm)
wide and 90.7" (2304 mm) long. The installed length
of a joined chamber shall be 85.4" (2169 mm).

2.3 The chamber shall have a continuously curved
section profile.

2.4 The chamber shall be open-bottomed.

2.5 The chamber shall incorporate an overlapping
corrugation joint system to allow chamber rows of
almost any length to be created. The overlapping
corrugation joint system shall be effective while
allowing a chamber to be trimmed to shorten its
overall length.

2.6 The nominal storage volume of all StormTech cham-
bers includes the volume of the clean, crushed,
angular stone with an assumed 40% porosity. The
nominal storage volume of a joined StormTech
SC-740 chamber shall be 74.9 ft® (2.1 m®) per
chamber when installed per StormTech’s typical
details. This equates to a storage volume per unit
area of bed of 2.2 ft¥/ft? (0.67 m*m?). The nominal
storage volume of a joined StormTech DC-780
chamber shall be 78.4 ft* (2.2 m®) per chamber
when installed per StormTech’s typical details. This
equates to a storage volume per unit area of bed of
2.3 ft¥/ft? (0.70 m*/m?). The nominal storage volume
of a joined StormTech SC-310 chamber shall be
31.0 ft2 (0.88 m®) per chamber when installed per
StormTech'’s typical details. This equates to a
storage volume per unit area of bed of 1.3 ft¥/ft?
(0.40 m¥/m?).

2.7 The SC-740 and SC-310 chambers shall have forty-
eight orifices penetrating the sidewalls to allow for
lateral conveyance of water.

2.8 The chamber shall have two orifices near its top to
allow for equalization of air pressure between its
interior and exterior.

2.9 The chamber shall have both of its ends open to
allow for unimpeded hydraulic flows and visual
inspections down a row’s entire length.

2.10 The chamber shall have 14 corrugations.

2.11 The chamber shall have a circular, indented, flat
surface on the top of the chamber for an optional
4" (100 mm) diameter (maximum) inspection port.

2.12 The chamber shall be analyzed and designed using
AASHTO methods for thermoplastic culverts contained
in the LRFD Bridge Design Specifications, 2nd
Edition, including Interim Specifications through
2001. Design live load shall be the AASHTO design
truck. Design shall consider earth and live loads as
appropriate for the minimum to maximum specified
depth of fill.

2.13 The chamber shall be manufactured in an
ISO 9001:2000 certified facility.

3.0 END CAP PARAMETERS

3.1 The end cap shall be designed to fit into any
corrugation of a chamber, which allows: capping a
chamber that has its length trimmed; segmenting
rows into storage basins of various lengths.

3.2 The end cap shall have saw guides to allow easy
cutting for various diameters of pipe that may be
used to inlet the system.

3.3 The end cap shall have excess structural adequacies
to allow cutting an orifice of any size at any invert
elevation.

3.4 The primary face of an end cap shall be curved
outward to resist horizontal loads generated near
the edges of beds.

3.5 The end cap shall be manufactured in an
ISO 9001:2000 certified facility.

29 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.



15.0 Chamber Specifications for GContract Documents

STORMWATER CHAMBER SPECIFICATIONS:

1. Chambers shall be StormTech SC-740, SC-310 or
approved equal.

2. Chambers shall conform to the requirements of
ASTM F 2922, “Standard Specification for
Polyethylene (PE) Corrugated Wall Stormwater
Collection Chambers.”

3. Chamber rows shall provide continuous, unobstructed
internal space with no internal support panels.

4. The structural design of the chambers, the structural
backfill and the installation requirements shall ensure
that the load factors specified in the AASHTO LRFD
Bridge Design Specifications, Section 12.12 are met
for: 1) long-duration dead loads and 2) short-duration
live loads, based on the AASHTO Design Truck with
consideration for impact and multiple vehicle presences.

5. Chambers shall conform to the requirements of ASTM
F2787, “Standard Practice for Structural Design of
Thermoplastic Corrugated Wall Stormwater Collection
Chambers.”

STORMWATER CHAMBER SPECIFICATIONS:

1. Chambers shall be StormTech DC-780 or approved
equal.

2. Chambers shall conform to the requirements of
ASTM F 2418, “Standard Specification for
Polypropylene (PP) Corrugated Wall Stormwater
Collection Chambers.”

3. Chamber rows shall provide continuous, unobstructed
internal space with no internal support panels.

4. The structural design of the chambers, the structural
backfill and the installation requirements shall ensure
that the load factors specified in the AASHTO LRFD
Bridge Design Specifications, Section 12.12 are met
for: 1) long-duration dead loads and 2) short-duration
live loads, based on the AASHTO Design Truck with
consideration for impact and multiple vehicle presences.

5. Chambers shall conform to the requirements of ASTM
F2787, “Standard Practice for Structural Design of
Thermoplastic Corrugated Wall Stormwater Collection
Chambers.”

Only chambers that are approved by the engineer

will be allowed. The contractor shall submit (3 sets)
of the following to the engineer for approval before
delivering chambers to the project site:

e A structural evaluation by a registered structural
engineer that demonstrates that the load factors
specified in the AASHTO LRFD Bridge Design
Specifications, Section 12.12 are met. The 50-year
creep modulus data specified in ASTM F2922
must be used as part of the AASHTO structural
evaluation to verify long-term performance.

Chambers shall be produced at an ISO 9001 certified
manufacturing facility.

All design specifications for chambers shall be in
accordance with the manufacturer’s latest design
manual.

The installation of chambers shall be in accordance
with the manufacturer’s latest installation instructions.

Only chambers that are approved by the engineer

will be allowed. The contractor shall submit (3 sets)
of the following to the engineer for approval before
delivering chambers to the project site:

e A structural evaluation by a registered structural
engineer that demonstrates that the load factors
specified in the AASHTO LRFD Bridge Design
Specifications, Section 12.12 are met. The 50-year
creep modulus data specified in ASTM F2418
must be used as part of the AASHTO structural
evaluation to verify long-term performance.

Chambers shall be produced at an ISO 9001 certified
manufacturing facility.

. All design specifications for chambers shall be in

accordance with the manufacturer’s latest design
manual.

. The installation of chambers shall be in accordance

with the manufacturer’s latest installation instructions.

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 30
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CDS®

Using patented continuous deflective separation technology, the
CDS system screens, separates and traps debris, sediment, and
oil and grease from stormwater runoff. The indirect screening
capability of the system allows for 100% removal of floatables
and neutrally buoyant material without blinding. Flow and
screening controls physically separate captured solids, and
minimize the re-suspension and release of previously trapped
pollutants. Inline units can treat up to 6 cfs, and internally bypass
flows in excess of 50 cfs (1416 L/s). Available precast or cast-in-
place, offline units can treat flows from 1 to 300 cfs (28.3 to
8495 L/s). The pollutant removal capacity of the CDS system has
been proven in lab and field testing.

Operation Overview

Stormwater enters the diversion chamber where the diversion
weir guides the flow into the unit’s separation chamber and
pollutants are removed from the flow. All flows up to the
system’s treatment design capacity enter the separation chamber
and are treated.

Swirl concentration and screen deflection force floatables and

solids to the center of the separation chamber where 100% of
floatables and neutrally buoyant debris larger than the screen

apertures are trapped.

Stormwater then moves through the separation screen, under
the oil baffle and exits the system. The separation screen remains
clog free due to continuous deflection.

During the flow events exceeding the treatment design capacity,
the diversion weir bypasses excessive flows around the separation
chamber, so captured pollutants are retained in the separation
cylinder.

GRATE INLET
(CAST IRON HOOD FOR
CURB INLET OPENING)

CLEAN OUT
(REQUIRED)

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

CREST OF BYPASS WEIR
(ONE EASH SIDE)

SEPARATION CYLINDER

(MULTIPLE PIPES POSSIBLE)

OUTLET , OIL BAFFLE

TREATMENT SCREEN

SEPARATION SLAB SUMP STORAGE

Design Basics

There are three primary methods of sizing a CDS system. The
Water Quality Flow Rate Method determines which model size
provides the desired removal efficiency at a given flow rate for a
defined particle size. The Rational Rainfall Method™ or the and
Probabilistic Method is used when a specific removal efficiency of
the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to
achieve an 80% annual solids load reduction based on lab
generated performance curves for a gradation with an average
particle size (d50) of 125 microns (um). For some regulatory
environments, CDS systems can also be designed to achieve an
80% annual solids load reduction based on an average particle
size (d50) of 75 microns (um) or 50 microns (um).

Water Quality Flow Rate Method

In some cases, regulations require that a specific treatment rate,
often referred to as the water quality design flow (WQQ), be
treated. This WQQ represents the peak flow rate from either

an event with a specific recurrence interval, e.g. the six-month
storm, or a water quality depth, e.g. 1/2-inch (13 mm) of
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent
rates higher than the WQQ, the diversion weir will direct most
flow exceeding the WQQ around the separation chamber. This
allows removal efficiency to remain relatively constant in the
separation chamber and eliminates the risk of washout during
bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS
will remove a specific gradation of sediment at a specific removal
efficiency. Therefore the treatment flow rate is variable, based

on the gradation and removal efficiency specified by the design
engineer.

Rational Rainfall Method™

Differences in local climate, topography and scale make every
site hydraulically unique. It is important to take these factors into
consideration when estimating the long-term performance of
any stormwater treatment system. The Rational Rainfall Method
combines site-specific information with laboratory generated
performance data, and local historical precipitation records to
estimate removal efficiencies as accurately as possible.

Short duration rain gauge records from across the United States
and Canada were analyzed to determine the percent of the total
annual rainfall that fell at a range of intensities. US stations’
depths were totaled every 15 minutes, or hourly, and recorded in
0.01-inch increments. Depths were recorded hourly with 1-mm
resolution at Canadian stations. One trend was consistent at

all sites; the vast majority of precipitation fell at low intensities
and high intensity storms contributed relatively little to the total
annual depth.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Rainfall Method. Since most sites are relatively
small and highly impervious, the Rational Rainfall Method is
appropriate. Based on the runoff flow rates calculated for each
intensity, operating rates within a proposed CDS system are



determined. Performance efficiency curve determined from full
scale laboratory tests on defined sediment PSDs is applied to
calculate solids removal efficiency. The relative removal efficiency
at each operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Probabilistic Rational Method

The Probabilistic Rational Method is a sizing program Contech
developed to estimate a net annual sediment load reduction for
a particular CDS model based on site size, site runoff coefficient,
regional rainfall intensity distribution, and anticipated pollutant
characteristics.

The Probabilistic Method is an extension of the Rational Method
used to estimate peak discharge rates generated by storm events
of varying statistical return frequencies (e.g. 2-year storm event).
Under the Rational Method, an adjustment factor is used to
adjust the runoff coefficient estimated for the 10-year event,
correlating a known hydrologic parameter with the target storm
event. The rainfall intensities vary depending on the return
frequency of the storm event under consideration. In general,
these two frequency dependent parameters (rainfall intensity
and runoff coefficient) increase as the return frequency increases
while the drainage area remains constant.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Method. Since most sites are relatively small
and highly impervious, the Rational Method is appropriate. Based
on the runoff flow rates calculated for each intensity, operating
rates within a proposed CDS are determined. Performance
efficiency curve on defined sediment PSDs is applied to calculate
solids removal efficiency. The relative removal efficiency at each
operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Treatment Flow Rate

The inlet throat area is sized to ensure that the WQQ passes
through the separation chamber at a water surface elevation
equal to the crest of the diversion weir. The diversion weir
bypasses excessive flows around the separation chamber,
thus preventing re-suspension or re-entrainment of previously
captured particles.

Hydraulic Capacity

The hydraulic capacity of a CDS system is determined by the
length and height of the diversion weir and by the maximum
allowable head in the system. Typical configurations allow
hydraulic capacities of up to ten times the treatment flow rate.
The crest of the diversion weir may be lowered and the inlet
throat may be widened to increase the capacity of the system
at a given water surface elevation. The unit is designed to meet
project specific hydraulic requirements.

Performance

Full-Scale Laboratory Test Results

A full-scale CDS system (Model CDS2020-5B) was tested at the
facility of University of Florida, Gainesville, FL. This CDS unit was
evaluated under controlled laboratory conditions of influent flow
rate and addition of sediment.

Two different gradations of silica sand material (UF Sediment
& OK-110) were used in the CDS performance evaluation. The
particle size distributions (PSDs) of the test materials were
analyzed using standard method “Gradation ASTM D-422
“Standard Test Method for Particle-Size Analysis of Soils” by a
certified laboratory.

UF Sediment is a mixture of three different products produced
by the U.S. Silica Company: “Sil-Co-Sil 106", “#1 DRY" and
“20/40 QOil Frac”. Particle size distribution analysis shows that
the UF Sediment has a very fine gradation (d50 = 20 to 30 um)
covering a wide size range (Coefficient of Uniformity, C averaged
at 10.6). In comparison with the hypothetical TSS gradation
specified in the NJDEP (New Jersey Department of Environmental
Protection) and NJCAT (New Jersey Corporation for Advanced
Technology) protocol for lab testing, the UF Sediment covers a
similar range of particle size but with a finer d50 (d50 for NJDEP
is approximately 50 um) (NJDEP, 2003).

The OK-110 silica sand is a commercial product of U.S. Silica
Sand. The particle size distribution analysis of this material, also
included in Figure 1, shows that 99.9% of the OK-110 sand is
finer than 250 microns, with a mean particle size (d50) of 106
microns. The PSDs for the test material are shown in Figure 1.
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Figure 1. Particle size distributions

Tests were conducted to quantify the performance of a specific
CDS unit (1.1 cfs (31.3-L/s) design capacity) at various flow rates,
ranging from 1% up to 125% of the treatment design capacity of
the unit, using the 2400 micron screen. All tests were conducted
with controlled influent concentrations of approximately 200
mg/L. Effluent samples were taken at equal time intervals

across the entire duration of each test run. These samples

were then processed with a Dekaport Cone sample splitter to
obtain representative sub-samples for Suspended Sediment
Concentration (SSC) testing using ASTM D3977-97 “Standard
Test Methods for Determining Sediment Concentration in Water
Samples”, and particle size distribution analysis.

Results and Modeling

Based on the data from the University of Florida, a performance
model was developed for the CDS system. A regression analysis
was used to develop a fitting curve representative of the
scattered data points at various design flow rates. This model,
which demonstrated good agreement with the laboratory data,
can then be used to predict CDS system performance with respect



to SSC removal for any particle size gradation, assuming the
particles are inorganic sandy-silt. Figure 2 shows CDS predictive
performance for two typical particle size gradations (NJCAT
gradation and OK-110 sand) as a function of operating rate.
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Figure 2. CDS stormwater treatment predictive performance for
various particle gradations as a function of operating rate.

Many regulatory jurisdictions set a performance standard for
hydrodynamic devices by stating that the devices shall be capable
of achieving an 80% removal efficiency for particles having a
mean particle size (d50) of 125 microns (e.g. Washington State
Department of Ecology — WASDOE - 2008). The model can

be used to calculate the expected performance of such a PSD
(shown in Figure 3). The model indicates (Figure 4) that the CDS
system with 2400 micron screen achieves approximately 80%
removal at the design (100%) flow rate, for this particle size
distribution (d50 = 125 um).
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Figure 4. Modeled performance for WASDOE PSD.

Maintenance

The CDS system should be inspected at regular intervals and
maintained when necessary to ensure optimum performance.
The rate at which the system collects pollutants will depend more
heavily on site activities than the size of the unit. For example,
unstable soils or heavy winter sanding will cause the grit chamber
to fill more quickly but regular sweeping of paved surfaces will
slow accumulation.

Inspection

Inspection is the key to effective maintenance and is easily
performed. Pollutant transport and deposition may vary from
year to year and regular inspections will help ensure that the
system is cleaned out at the appropriate time. At a minimum,
inspections should be performed twice per year (e.g. spring
and fall) however more frequent inspections may be necessary
in climates where winter sanding operations may lead to rapid
accumulations, or in equipment washdown areas. Installations
should also be inspected more frequently where excessive
amounts of trash are expected.

The visual inspection should ascertain that the system
components are in working order and that there are no
blockages or obstructions in the inlet and separation screen.

The inspection should also quantify the accumulation of
hydrocarbons, trash, and sediment in the system. Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure or other measuring instrument. If absorbent
material is used for enhanced removal of hydrocarbons, the level
of discoloration of the sorbent material should also be identified




during inspection. It is useful and often required as part of an
operating permit to keep a record of each inspection. A simple
form for doing so is provided.

Access to the CDS unit is typically achieved through two manhole
access covers. One opening allows for inspection and cleanout
of the separation chamber (cylinder and screen) and isolated
sump. The other allows for inspection and cleanout of sediment
captured and retained outside the screen. For deep units, a
single manhole access point would allows both sump cleanout
and access outside the screen.

The CDS system should be cleaned when the level of sediment
has reached 75% of capacity in the isolated sump or when an
appreciable level of hydrocarbons and trash has accumulated.

If absorbent material is used, it should be replaced when
significant discoloration has occurred. Performance will not be
impacted until 100% of the sump capacity is exceeded however
it is recommended that the system be cleaned prior to that

for easier removal of sediment. The level of sediment is easily
determined by measuring from finished grade down to the

top of the sediment pile. To avoid underestimating the level of
sediment in the chamber, the measuring device must be lowered
to the top of the sediment pile carefully. Particles at the top of
the pile typically offer less resistance to the end of the rod than
consolidated particles toward the bottom of the pile. Once this
measurement is recorded, it should be compared to the as-built
drawing for the unit to determine weather the height of the
sediment pile off the bottom of the sump floor exceeds 75% of
the total height of isolated sump.

Cleaning

Cleaning of a CDS systems should be done during dry weather
conditions when no flow is entering the system. The use of a
vacuum truck is generally the most effective and convenient
method of removing pollutants from the system. Simply remove
the manhole covers and insert the vacuum hose into the sump.
The system should be completely drained down and the sump
fully evacuated of sediment. The area outside the screen should
also be cleaned out if pollutant build-up exists in this area.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, the system should be cleaned out immediately in the
event of an oil or gasoline spill. Motor oil and other hydrocarbons
that accumulate on a more routine basis should be removed
when an appreciable layer has been captured. To remove these
pollutants, it may be preferable to use absorbent pads since they
are usually less expensive to dispose than the oil/water emulsion
that may be created by vacuuming the oily layer. Trash and debris
can be netted out to separate it from the other pollutants. The
screen should be cleaned to ensure it is free of trash and debris.

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the system from above
and also to ensure that proper safety precautions have been
followed. Confined space entry procedures need to be followed
if physical access is required. Disposal of all material removed
from the CDS system should be done in accordance with local
regulations. In many jurisdictions, disposal of the sediments may
be handled in the same manner as the disposal of sediments
removed from catch basins or deep sump manholes. Check your
local regulations for specific requirements on disposal.




Diameter Distance from Water Surface = Sediment

to Top of Sediment Pile Storage Capacity

ft m yd3 m3
CDS2015-4 4 1.2 3.0 0.9 0.5 0.4
CDS2015 5 1.5 3.0 0.9 1.3 1.0
CDS2020 5 1.5 3.5 1.1 1.3 1.0
CDS2025 5 1.5 4.0 1.2 1.3 1.0
CDS3020 6 1.8 4.0 1.2 2.1 1.6
CDS3030 6 1.8 4.6 1.4 2.1 1.6
CDS3035 6 1.8 5.0 1.5 2.1 1.6
CDS4030 8 2.4 4.6 1.4 5.6 4.3
CDS4040 8 2.4 5.7 1.7 5.6 4.3
CDS4045 8 2.4 6.2 1.9 5.6 4.3

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

Note: To avoid underestimating the volume of sediment in the chamber, carefully lower the
measuring device to the top of the sediment pile. Finer silty particles at the top of the pile
may be more difficult to feel with a measuring stick. These finer particles typically offer less
resistance to the end of the rod than larger particles toward the bottom of the pile.




CDS Inspection & Maintenance Log

CDS Model: Location:
Water Floatable Describe .
. Maintenance
Date depth to Layer Maintenance Comments
. . Personnel
sediment’ Thickness? Performed
1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the

top of the sediment pile and the other from the manhole opening to the water surface. If the difference between these measurements is less
than the values listed in table 1 the system should be cleaned out. Note: to avoid underestimating the volume of sediment in the chamber,
the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In
the event of an oil spill, the system should be cleaned immediately.
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APPENDIX G

TEMPORARY EROSION AND SEDIMENT
CONTROL INSPECTION & MAINTENANCE
CHECKLIST/PERMANENT STORMWATER
MANAGEMENT PRACTICE INSPECTION &
MAINTENANCE CHECKLIST



JMC Project 13180

Townhouses at 32-34 Washington Avenue

32-34 Washington Avenue
Hasting-on-Hudson, NY

Temporary Erosion and Sediment Control Inspection and Maintenance Checklist

Erosion and Inspection/Maintenance Inspection/Maintenance Requirements
Sediment Intervals
Control Measure
Stabilized Daily e Periodic top dressing with additional

Construction Entrance

aggregate as required
e Clean sediment in public right-of-
ways immediately

Silt Fence

Weekly + After Each Rain

e Remove & redistribute sediment
when bulges develop in the silt fence.

Inlet Protection

Weekly + After Each Rain

e Refer to Figures A5.11, A5.12,
A5.13 & A5.14 within the NYSDEC
New York State Standard and
Specifications for Erosion and
Sediment Control




JMC Project 13180

Townhouses at 32-34 Washington Avenue
32-34 Washington Avenue
Hasting-on-Hudson, NY

Permanent Stormwater Management Practice Inspection and Maintenance Checklist

Stormwater Inspection/Maintenance Inspection/Maintenance
Management Intervals Requirements
Practice
Drain Inlets Monthly e Check for blockage and/or erosion

at top of each inlet. Repair/remove
as necessary.

e Check for sediment and debris
collected within sumps and clean
out as necessary.

Porous Pavement | Monthly and As Needed | e Ensure that paving area is clean of

and Permeable debris

Pavers e Ensure that paving dewaters
between storms

e Ensure that the area is clean of
sediments

e Mow upland and adjacent areas,
and seed bare areas

Quarterly e Vacuum sweep frequently to keep
surface free of sediments
Annually e Inspect the surface for deterioration
or spalling
StormTech Semi-Annually + After | ¢ Check level of sediment
Subsurface Major Storms accumulated within the isolator row
Retention Facility through the access manhole. If 3

inches of sediment or greater, clean
out utilizing a high pressure water
nozzle to scour and suspend
sediments.

e Flush all sediment to access
manhole and remove using a
vacuum truck.




JMC Project 13180

Townhouses at 32-34 Washington Avenue
32-34 Washington Avenue
Hasting-on-Hudson, NY

Permanent Stormwater Management Practice Inspection and Maintenance Checklist

(Cont'd)

Stormwater
Management Inspection/Maintenance Inspection/Maintenance
Practice Intervals Requirements

CDS Water Quarterly + After Major | ¢ Open access cover for visual

Quality Structure Storms inspection and measure the distance
from the standing water surface to
the sediment pile with a measuring
stick or tape. If less than 4 feet,
insert hose from vacuum truck into
the sump and screen through both
access covers to clean out the
standing water, layer of oil,
sediment, trash, etc.

e The screen must be powerwashed
to ensure it is free of trash and
debris.

Dry Wells Quarterly + After Major | ¢  General inspection to see if

Storms infiltrating properly.

e Pump stored runoff from impaired
or failed to remove debris, trash,
sediment, and other waste material.




JMC Project 13180

Townhouses at 32-34 Washington Avenue
32-34 Washington Avenue
Hasting-on-Hudson, NY

The owner/operator responsible for inspection and maintenance as outlined above:

CCI Properties, LLC

Andrew Cortese

52 Cedar Street

Dobbs Ferry, NY 10522

Phone: 914-478-4250

Email: Andrew@CorteseConstruction.com

5:\13180\JMC Pack \2015-08-04\temporary & permanent s&e inspection and maintenance checklist.docx
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August 11, 2015

Chairman and Members of the Hastings Planning Board
Village of Hastings-on-Hudson

7 Maple Avenue

Hastings-on-Hudson, NY 10706

Re: Townhouses at 32-34 Washington Avenue
Revised Documents for review by the Planning Board

Dear Chairman and Members of the Planning Board:

As the Architect for the proposed townhouses at 32-34 Washington Avenue, | am submitting the
following revised documents for review at the August 27, 2015 Planning Board meeting:

Summary of Response to Comments by the Planning Board, dated 5-21-15, 7-1-15, & 8-13-15
Environmental Assessment Form, dated 8-11-15

Stormwater Pollution Prevention Plan, dated 8-11-15

Letter to Andrew Cortese regarding traffic, dated 8-11-15

Traffic Study by JMC Site Development Consultants, dated 8-11-15

Letter from Stephen Lopez, Landscape Architect regarding trees, dated 8-11-15
S-1 Site Plan, dated 8-11-15

S-2 Section through Site, dated 8-11-15

S-3 Site Density and Coverage Map, dated 8-11-15

S-4 Density Study of Neighboring Properties, dated 8-11-15

A-1- 4 Basement, First Floor, Second Floor and Attic Floor Plans

A-5 West Elevation, dated 8-11-15

A-6 North & South Elevation, dated 8-11-15

A-7 East Elevation, dated 8-11-15

A-8 -16 View Preservation Photos, dated 8-11-15

C-1 Layout & Building Coverage Plan, dated 8-11-15

C-2 Grading & Utilities Plan, dated 8-11-15

C-3 Sediment & Erosion Control Plan, dated 8-11-15

C-4 — 6 Construction Details, dated 8-11-15

C-7 Sight Line Distance Plan, dated 8-11-15

In addition, please find attached an electronic version of the full set of documents, including the
revised documents listed above, and the latest version of all other documents previously submitted.

| look forward to presenting the revised documents to the Planning Board meeting on August 27th.
Thank you again for your time and consideration in your review of our proposal.

Sincerely,

Christina Griffin AIA LEED AP CPHC
cc: CCI Properties

tel.914.478.0799 fax.914.478.0806 www.christinagriffinarchitect.com
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Summary of Response to Planning Board Comments 5-21-15

ONoOrWDE

= ©

13.
14.

15.

16.

0.
. Garage layout changed to show parking spaces and turn around to meet zoning code
12.

Survey, site plan, and layout plans updated and corrected.

Footprint of New Building reduced from 4,813 to 4,762 SF

Reduced length of building by 2 ft.

Height of Building reduced from 34,6 ft. to 32.6 ft.

Central garage entry and steps added to improve pedestrian access to garage
Waste areas shown, central location for pick-up added

Dormers are reduced in size to reduce bulk

Front setback changed from 15.75 to 19.33 ft. to provide more space between building and
trees, corner porch reduced in size

Driveway at two-family house enlarged, turn-around moved to rear of house
Details of Driveway showing site lines, distance from traffic lights, etc., provided

View analysis prepared based on photos taken from inside 15 William Street & 42
Washington Street (properties most affected)

Usage of back yards - to be kept open without fences

Civil engineering details, such as drainage details, do not coordinate with the plans -
reviewed and confirmed by JMC, tree protection details added

Comparison of size of units with other townhouses in the area:
32-34 Washington 1,570 - 1,996 SF
Ridge Street 1,680 - 2,400 SF
400 Warburton 2,100 SF
River Town House 2,100 SF
Warburton Avenue Townhouses +/-3,500 SF

Method for collecting data for density studies - example of information obtained from property
card presented at 5-21-15 Planning Board Meeting

Summary of Response to Planning Board Comments 7-1-15

Poles and string were mounted on site to show top of ridge of proposed townhouses

EAF Statement by JMC Site Development Consultants, dated 7-1-15, corrected Traffic Study
by JMC Site Development Consultants, dated 7-1-15, provided

Letter from landscape architect, Stephen Lopez, dated 7-1-15, about impact on trees by
construction provided. Note that the recommended safe distance of 15 feet from the trees to
the building has been provided, see Site Plan drawing S-1, dated 6-30-15

Central exterior stair to provide pedestrian access from Warburton Avenue has been added
back to the plans, see drawings S-1, C-1. C-2, C-3, dated 6-30-15. As a result, the
development coverage changed from 39% to 40%, see revised zoning data, drawing S-1,
and revised density studies, drawings S-3 and S-4, dated 6-30-15.

Changes were made to clarify (same data, better graphics) the Density Study of Neighboring
Properties, drawing A-4, dated 6-30-15. Note that the proposed development has 3,752 SF
lot area per unit, which is the he highest ratio of lot area to unit (lowest density) when
compared to the lot area per unit of groups of properties with similar lot areas. Also note that

.914.478.0799 fax.914.478.0806 www.christinagriffinarchitect.com
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the proposed lot area per unit is 2.5 times greater than the minimum 1,500 SF lot area per
unit required in the MR 1.5 zone.

6. Additional view analysis, drawing A-11, dated 6-30-15, provided to show views from second
floor of 15 William Street, as requested by neighbor

Summary of Changes and Response to Planning Board Comments 8-13-15

1. A fully developed SWPPP has been submitted, showing necessary drainage plans and

details

The Landscape Plan, Drawing L-1, has been updated and completed.

Fences between units have been eliminated to provide more open space. For privacy, six

foot long trellises will be attached to the rear wall between the units.

4. Path to south of building was added to improve pedestrian circulation through the property.

5. The driveway along Warburton Avenue has been widened to 16 feet, as requested by
Westchester County Engineering Department. A zoning variance will be needed for a total
driveway width of 26 feet, exceeding the 24 foot maximum.

6. Development coverage was recalculated and is now 40.7%, to account for new path and
wider driveway.

7. The south side of the building has been regraded to include the gravel walkway and to
preserve the existing retaining walls.

8. Additional information has been added to Drawings C-2 to show spot grades throughout the
site, including grades on the expanded driveway, renovated walkway/steps to existing
building (both sides), and throughout the front of the proposed building.

9. A trench drain has been added along the new walkway in front of the new building, see
Drawing C-2, to collect stormwater. We are still in the process of determining the
specifications/details but you can see the general location on the plan.

10. The 12" tree to the east of the building to allow for the drywells and without exceeding a 3:1
slope, the 92-foot contour cannot be moved closer to the existing building - it is likely that
such regrading would have impacted the root system and overall health of the tree.

11. The EAF has been corrected to indicate no waterbodies located on site.

wn

tel.914.478.0799 fax.914.478.0806 www.christinagriffinarchitect.com



