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Stormwater Division

MEMORANDUM

DATE: March 10,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: yR023

PIN: 23201000718

Subdivisiono Tract, Business or Owner
Name (if known):

Property Description:

Site Address:
Box 9

Agreements: (infrteuof sondate) N Book or Doc#:

Comments

This is a combined folder with YROl l and YR023

Norge Center

Shops at Norge Crossing

7500 Richmond Road

Drawer: 5

Page:
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t"lA

PIA

I.

CHECKLIST OF SITE PLAN CONTENTS

Title of Project
(20-3e(a))

Names of engineer, architect,

(vf A.

vf B.

II.

(4
v{
6.f
(vf

EX IS']

6.f

$.{

()

vf
6i
vf
64

vl
v{

landscape arch.itect and/or
s urveyor

( 20-3e( b) )C. Location map with scale no
(20-3e(c) )0. North arow
(20-3e(d) )E. Graphic and written scale
(20-3e(d) )F. Boundary survey of site
(20-3e(e) )

less than l" = 2,000'

A. streets: Name and route number, width of right-of-way andwidth of road surface
(20-3s(f))

streams, bodies of water, watercourses, on this and adjacentproperty
(20-3e(d) )

Easements: Type, ownership, and dimensions
(20-3e(f))

Sept]c tank, distribution tank size and type
(20-3s(f))

Water Supply: well and/or tank capacity
(20-3e(f))

water mains on and nearby site with sizes indicated
(20-3e(f)&(m) )

Location of al'l , underground util.it.ies, i.e., compressed gaslines, petroleum lines, electric.ity, etc.
(20-3e(f))

culverts and underground structures on or adjacent to theproperty ( fuel tanks, etc. )(20-3e(f))
Location, type and size of all entrances to the site

(20-3e(g) )
Topography intervals (minimum five feet) existing contours

(20-3e(h) )
talood I i ne bef ore s i te preparat'ion wi th predomi nant speci es andaverage di ameter of trees i ndi cated . A.l so, appro*imitelocation, type and diameter of single trees i; open i".ir.Average s'ize and predominant speciei of trees to be removedhaving a diameter of '12-inches or greater.

(20-3e(i))

B.

v{'.
( ) D.

E.

F,

G.

H.

I.

J.

K.

Provisions for off-street park'ing, loadingj spacespedestrian walkways, including sidewalks.
( 20-3e(j ) )

6/f L.
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l
I

v{ M.

v{ n.

(tf o.

rrfft ( ) P.

san'itary and storm seh,ers on and adjacent to s.ite (size andtype)
( 20-3e (m) )

Fire hydrants, sizes, and types
( 20-3e(m) )

Location of Fire 0epartment connections and underground fireservice_]!nes (varve p'it detai ls, where appropr.iate) - --"-
(20-3e(m) )

Indication of .|00 year flood plain and flood elevation noted
( 20-s4e )

III. PROP

(4
vl'
('./

t-f o.

vf E.

NlAl ) F.

(4 G.

rvll n.

c.

A.

B.

Entrances des.i gned to standards VDH&T Minimurn
manual, with

and details of

Underground utilities indicated
(20-3e(f))

Proposed street names and street width; proposett easements andwi dth
(20-3e(f) )

anc
indication as to which standard
entrance

(20-3e(g) )
Proposed fini shed contours where
indicated at intervals of no more than

(20-3e(h) )
Areas to be landscaped with approximate arrangements, pranttypes, and sizes

(20-3e(i))
Areas to be screened, fenced, walled with heights indicatecr,and 'location of gates and openi'ngs

(20-3e(i))
Seedi ng speci f icati ons

(20-3e(h))
and parking

bike paths
medians and

3. Location of curbs and bumpersy Ivpg of parking surface with detair of cross-section5. Load'ing spaces

pad.

0epartment

Provisignl for pedestrian and vehicular circulation(20-3e(i))
l. Location of pedestrian walkways, sidewalks and?. 0'imensions of parking spacei, traffic aisles,

sidewalks

regradi ng
2 feet

is necessary

v{ r. Sol'id waste disposal facilities (dry and wet)
,*. (20-39(m) )

SJ II 9urptters are to be used, tocation of dumpster2. If dumpsters are used for wet garbage. drain with a drainfie'ld, as per Health
spec i fi cati ons. dumpsters may not be connected to the sanitary sehrer. type of material of the dumpster pad

storm-dra'inage system shown with calculations and drainage areamap of contributing drainage areas
(20-3e(n))

as set forth in
te

is applicable,

$t J.

-2-

,lYR023_NORGE_CENTER_FARM_FRESH - 020



ttof4, ) K.

(w|t t.

v{ n.

A.
B.

c.

TV.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I

Drainage ways in excess of 3% grade and type of erosion controlnecessary.
(20-3e(n) )

Locati on, type, and detai r s of sedimentati on and eros i oncontro'l devices to be used during and after construction, a.g.,perimeter dike with outfail structure or straw bare instiiriiion(20-3e(n) )
Water Supply

(20-3e(m) )l{ell: Location, type, size, as per Heatth t)epartment
speci fi cati ons
trfater I i nes

1.

o

../ materials list/spec.ifications(4 N. Sanitary waste disposai facilities:

Zoning of Site (20-39(d))
Calculation for parking- itequi rements

Use category (as defined by Section
20-12.0.) (20_3e(j))

Number of spaces requi red
Number of handicapped spaces required

(marked by s.ign)
Number of spaces provided

open space Data (20-39(o))
Total Site Area
Total Amount of S.ite Covered by Buildings
Percent of Site Covered by BuiiOings
Amount of Site Covered by-Open Spaie
Percent of Site Covered by Open 3pace

1.

@

( 20-3e(m) )
Septic tank and drainfjeld; or
Sewer line
. location of grease trap. on-site line and size, latera'ls, cleanouts. publ'ic I i ne I ocati on and s i ze. elevation of connection at bu.ilding and at
Reouired 'if lines are to be ded.icated to thp. profiles, y.

invert elevations)

. on-site line and size (include
applicable)

. publ i c water mai n I ocat.ion and
connecti on

. meter location and s.ize
if 1i

. profiles, p'lan view

standp'ipe size if
size at location of

public ljne
Countv:

and manhole rim and

. connection at building and at publjc line. details of any net, manholes and pump stations. materials f ist,/specifications

-3-
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E.

F.

0.

(
(
(

VI

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Bui ldilg ,Dgta ( Ex.isting and proposed)
(20-3e(k))

Total Floor Area of Each Building
Height of Each Building
Number of Floors in Eaih Building
Type (classification use group and
construction type as per ine Virginia
Uniform Statewide Building Code)

lling un'its

3. N( ) B. Rec reati od
(20-3e(t)

1. Type of
2. List equi , if playground

0-3e( I ) )

( ) c.
3. reation area as rcent of total

n space (as defined
(20-3e(l))

ion 20-2

) 0.

l. Number of acres2. Percent of site
By-1aws of Homeowners Assoc'iati on ( re applicable)

()A.

site acreage
of the Zoning 0rdinance)

B.
c.
0.

Land Disturbing perm.it Appl ication, Surety , and Si ltationAgreement
trrfater and Sewer Data Sheets
certificate to construct public water and/or sewer facilitiesPublic Improvements (water, sewer and roads) to be constructedor bonded pri or to 'i ssuance of tempo-r-ary certi f i cate of0ccupancy for bu.i'ldings
Kitchen plans must be submitted to -and approved by the HealthOepartment 'i f structure wi r r contai n fooi' p-reparati onlservi ngareas
Traffic Impact Anarysis as required by the Director of planning

N,A (

ttlp (

KR/mfr
0369A

t)welling units
(20-3e(l))
Number, siz.e and type of
Qnits per developable az

20-3e(o) )
on bui ld

-4-
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SITE Pmffi flEC( r.rSI

)Pfftrf3

FIIIRI. PI.NilS AID REUISI} FI}IRL fl.Nffi

Pro irct ttnr jYaRg€ 9vtoflrph CEvfi4TKSKE € ?A RcEt-

Plal Shret tl Include: lYrslllolil/nl
I lell iterl tht vur requirrd of preliriamy phnr

lrmd tr br irclrdrd ,/lI
I
I
I
I
T

I ? lStarprd clpt of nroning proffers ard proffrrI klalTsis if rpplicrble (shovn on ptaati

I J lSprcirl ure prnit colditions rnd analTsir rhovn

| lnn thr plur (ilcludr bl*d of corntl superoiroruI lrrcolutionl

| 1 llable on the corer sheet shoring the project nan,I lmrt be sur u rpprovrd prelirinarl,'oriir,, n...
hnd rddr*r,.prrcel identificrtion, roniig oi
l11c1l, drte of plans, no. of sh:rts aad indrr.
llotal site rcruge rnd acrrrge of disturbed aiea

5 lf,nl vrir*r or variances granted for the project
llhovl ol tht plaas i r./i

6 lErosior coltrol ch*t corpletrd in its eltiretT.
lSrrbots shrtt conforr to thr Uirgini. uiiiii.
lcoding slrter

? lCalculctioar for drainrgr,
lditches, pipes, strrctures,
lpondr iad outfall ditihes

rtorrrttr mnagennt
retention, detention,

8 lProvide profiles on outfrll ditches and pipr ald I t I
lindicrte nrturrl druinrge i \/ i

9 lShoy all prorosed drainage ditches for full tengthl
lin all ersennts. Furnish detailed tTpical sectionl
hnd tlpe of strbilization to h prouiicO.' I

ll0 ll0-rr. and t00-yr. elentions shorn on deteniionI lpondl vith distrnce to property linr l rZi
lll ll00-7r. flood uea boundaries shovn and square II lfootrge noted 

I 'ry't,

T

t
t

l12 lEristing ald proposed erserents including deed II lend page nuber, vidth and use. Note ,,iiiiring II lthrt appticrnt hrs r right to ose ,riiiing ingressiI legress easercnts to raie an7 proposed ilprouatentslt--------
l13 l6rading plal shoving eristing and propored grarjingl y' tt--------
ll1 lEtffer ura and s*eening requirerents
| ---:------- t r/t
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SITE nn$ 0ECl( trsl

I

Ph2rf3

lls
t-
lr6

l?0

tzr

122

123

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

l?{ IUD0T ltrndard stop signs 4e required ot.entrance II lconnectiont and/or str*t connrctions. f,dd a notr II l'to be furnished and instrlled b, dereloper.. I

125 ltlith installrtion of additional lrnes, eristing I II lprverent roriingr me to be ercdicried cnd nev | .tlI lrarlings instrlied or replaced in tind. noo"ilt, 'l \r/ iI l'to ba furnished and installed b7 developer.. I I

126 lShor sight distrnce at all streei iniersections
land landscaping, sign placereni and cll obstruc-
Itions that ral rffect or obstruct sighi disiance

2? lShov prrerent trpical section and design

lladicata lmgth cf eristing ald prlpcsrd drcal*a-l I
Ition rnd lcft ud right tlrn rtorrgr lamr. t y' t

llrrffic rnalyris for cite dereloprmt or erittiag
lud proporrd frcilitf. Lwrl of serrice rith rnd
lrithout prcpored deruloprent

lRecorrendrtionr for rordyrt irprorerrnts to rccorl
lrodate eristing iraffic and propeced trrffic I

lgenerated bt the drveloprent I

llndicrte u7 notes or informtior nacrs:ary to
lerplain the intalt and purpore of the proportd
Ittaffic rnclysis

lShov comercirl entrances in rccordrle to clr-
Irent UDOT standmdr and specificationl. llinirur
lStaadardl of Entrcnces to Strte Highvars

Proirct l{am

lPhalirg plu if applicable rith rrittar prrirct
Ider*iptiol

fprn rprcr tahlrtin I y' t

I ,r,. I

i r,/i
ll? lRuigior blocl lr erch shut specif icrlll iderti-I f ff ing vhat is bring nrind n crch shmt

l18

I

t-
l19

y',,
llntersccticr urlTlis
Ition' chranrl irrtion,
lof eristing signrls

including need for rignrlilal
turn lanes and rrdificrtion I

I

I

I
I
I

I

ty'l

llrl&capt plar irclrdilg

128 lShov entrlnce tlpical section and design I \/ l
t----------
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!

sllt Pt0lts srcr rrSi

Prcject lfmr

Pfrlt3rf3

lYesiilo | 'NtA 
I

129 lShlr mt notes 0l infar'+;.--:-..:-, %I lthl iatent erd ooroll:tt:t'or 
r?ceftml to erplrinf

I hdju,iri,;,-;; ;;;ll:,.,'J,llliff, utirities or 
I

I

'/i
t30 lShrr all proposed rrtar 1qi1s, their sires, ,.;;lmd fire hTdrrnis and tlpicrl section 

; ,/i
jL:::ll': desmiption or rn ptu rerisionr ;;;rrcc0rprnt rlI rmised pr.or rot.itirl'irr,'r..r.,r-rlrtion and rpprorrl

I

lo il]::: :lould. 
slroy proposrd roadvcT ,trrpinifr lpcretrnt rrrtin9l

lj,lr,jjor 
certifT thrt the abore statad ,rrr*", is included in ihe attacireri

Date

Engineer, s Si gnature
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3.STEP BMP EVALUATION PROCq)URE

Step 1: Determine Site Characteristics

Step 2: Determine BMP Options

Step 3: BMP Worksheet

STEP 1

(a) Dercrmiue if structural BMPs are required Single fanily subdivisions with a dens$ of 05
DlJtac would not require structural BMPs nor would other development sites not erce€ding l0Vo

imperviors cover. 1U; Evauate the porcntial for adequately covering the site with BMPs teken

from Table 1. Site constraints (e.g, soil permeability, water table depth, topography) which rule
out the ue of certain BMPs on portions of the site should be identified

STEP 2
Compliance with NSP coutrol requirements for Chesapeake Bay Preservation areas is based on the

BMP poins in Table 2 The point q,stem is a tool for screening a BMP plan to ensure that the

site is adequately covered by-preferred BMPs. The points assigned to each BMP ou the site

should be weighted by the proportion of the site served by tbe BMP. Sufficient cdrerage of the

sirc with acceptable BMPs will result in a total poiat smre of 10.

STEP 3
The BMP point sptem contains a credit for the prercrvation of uatural open sPace which will not
exceed prcdwelopnent NSP loadingp. This credit should be restricted to PerPetually undisturbed
"coEtDoon areas, consewatioD easements, and the like (i.a, opea sPaae areas on private Property
should not be eligible for a credit). As indicated in Table 4, the credit can be based on some

fraction of a BMP point for every peroent of the development site maintained in natural open
space, with O1 points per lVo of the site recommended in the table. For example' a develoPmlut
site which preseryes mtural vegebtioB within a conservation easement covering 20Vo of the site

would be assigued 2 points.

Table 3 shoc,s a wortsheet for evaluating a BMP plan for a development sita It includes entries
to calculate weighted BMP poins for strucnral BMPS" the natural open space credit, and totd
weighted points.

Table 4 shows a mmpleted wortsheet for a sample BMP plan serving a 40-acrc.single fanily
residential subdivision bu 025-acre lots. The final total of the weigbted BMP points should equal

or exceed the specified target (in this case 10 points) for the BMP plan to be iu complianca

Table 5 shows relationships between impendous cover, NSP leadings, undeveloped land conditions
and BMP phosphorors removal efficiency.I

I
I
I
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TABLE 1

ACCEPIABLE SIRUCTTTRAL BMPS FOR

CMSAPEAKE BAY PRESERVATION AREAS

ACCEPTABLE BMP

AVERAGE
TOTIJL Vo

REIVTOVAL
EFT'ICIENCY

A, EXTEI{DED DRY DEf,E}'ITION

(1) Desigu 2 (G12 hn): 2OVo

(2) Design 3 (2a hn): 3ovo

(3) Desrgu 4 (shallor marsh): 50Vo

B. WET POI{D

(1) Design 5 (o5 infmP' ac): 35Vo

(2) Desrp 6 (2.5 V ): 4oVo45Vo

(3) Design 7 (a-0 V ): Sovo

c. INFtrjTRATTON (TRENCrr, BA^SIN,

POROUS PAVEMENT)

(1) Design 8 (05 in/imP. ac): SOVo

Q) DesigD 9 (1.o infmP' ac): 65Vo

(3) Desrgu 10 (2-Yr storm): 70Vo

D. GRASSED SWALE

Desigu 15 (check dans) I$Vo'2OVo
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TABI.E 2

BMP POINT SYSIEM FOR EVALUATION
-- lccgtlrl,E STRUcTIIRAL BMPs

Acccptable BMP

ArEtrSs
Totrl P
Renonl
ElEdcnq

BMP
Poln6

I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
l
I

E$Ei{DED DRY DETENTION

(1) DcsrF 2 (612 hrs):

(2, Dcsign 3 (2a hrs):

(3) Desrgn 4 (sballow marsb):

WET POI{D

(1) Desigs 5 (05 in/imP' ac):

(2) Desigo 6 (Z5 v ):

(3) Desigu 7 (a-0 V ):

INFILTRATION (TREI'ICIL BA'SIN'

POROUS PAVEMENT)

(1) Desrp 8 (05 in/inP' ac):

(2) Design 9 (1.0 in/imP' ac):

(3) Design 10 (2-Yr srorm):

GRASSED SWAIj

(1) Design 15 (check dans)

WATER QUALITY INLET

(1) Design 11 (4O0 an ft/imP' ac):

4

6

9

TVo

3Mo

50Vo

3SVo

4$Vo45Vo

50Vo

6

8

9

9

10

11

50Vo

65Vo

70Vo

lAVo-20Vo 2

a

. To be rsed uPstreag of denrcutiou basin or infilradog s)tstem to euhasce

Pollutant removal

NOTE A weighted Otal of 10 points is required for the development plan to

achievc BMP comPliance'
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I re$.E 3

IERXSEET FCR B'E FOIIIT StTTEil

I

I A. sranerunAl, Bt{P EOIltt ATIEAETCII

r liffia$ weiehtcd
r g B!{P Polnts --bt BrA Bl{P Polnts

I
Basin /f I 10 r 0.74 - 7.40

I 

-

II Basin /l 2 10 r 0'26 r 2'60
4

rXr

Ir t
IIC'BLI{EIGETDSFIE!|'RILBI{PPC,I!ilS.10.00
I

I B. larrFAL oPEN sPAcE cnEDrr
I tilatural Points for

I Fractisr of slte open sdce creait Nitural Ooen space

I

I

I c. ltrlAtr. I'tE:tGglED POTTES
- 

(;. Ilir.lllrra tr9a\isary 5v-.--

rto.oo+or1o'oo
'FFT?ffii.tta" llata'J open sPace Points lgrAt

I
I
I
I
I
t
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TABI.E 4

ITCRXSEE T FA BilP PC'IttT ST'I'IEI{

E(AUPI8 Bt{P PLAN Fm 4O-ACRE

SIIGI.E FNIILY RESIDEIiITTAL STEDN,IISICT{
(0.2hAc t'rs)

A. STET'CTT'NAL BIIP FOIIfT AIIOCASTC3I

Fractim of
Site Serrred l{eighted

Bltp BUP Po:Ln!E- bv Bl{P - Bl{P Points

wetPond(f3) g 

- 

x 7ot - 6'3

Grass Srrale (f15) 2 x 4Ot ' 0'8

ICIIAL ?tEtGnED SIIUCntBAt BltP FOINXS: 7'1

B. I.IAIT'RAL OPEV SPACE CREDIT

Natural Points for
Fraction of S Open Space Credit tlatuiJ Open Space \

30t x 0-1 Per lt I 3'0

C. ISIAL I{HIGIIIED PC'INXS

?.1+3.0t10.1
struefural Bt{P Points llahrral oPen space Points TcrxAt
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PREDEVELOPED HYDROGRAPHS
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Quick TR-55 Ver- 5.45 S/Nr
Executed r L4r30242 05-08-L992

MODITIED
Graphical SumnarY

First peak outflow Point assuned

RATIONAL METHOD
for Maxinum Required Storage

to occur at, Tc hydrograph recession leg'

NORGE COMMERCIAL CENTER PRE.DEVELOPED CONDITTONS

****,.J'***1,************************************************************
* RETURN FREQUENCY: 2 yt I Allowable outflow: "cFi4Ea{it'es 

*

* , C 
, Ad justment: I . 000 i nequired Storage: idl* *

*--- ---*
* peak Inflow: 13.91 cfs Inflow .HYD F!9I99: PRE2 'HYD "
!*********************:t****r?**************i"ii**il'*************rt"******

I
I

/--- APProx.
Td = 37 minutes
Duration for Max.

I

Storage ---'-- |
Return Freqz 2 Yr
C adj. factor: 1.00

;

I

Tc=
I=
a=

20.00 minutes
3.384 in/hr
20.04 cfs

35.01 ninutes

Area (ac):
l{eighted C:
Adjusted C:

11.05
0. 54
0. 54

minutes
in/hr
cfs

F
L
o
til

c
f
s

FeF. Td=
I=
a=

I

37
2 .349
13.91

t-
8t49. minutes

1"49 | _? ADL
ll"OS

drlq 1l-aS f+e ?

(roJo ano*"."1a
ArPa 

s \ v'

pap.'d L 4' 01

TO ALE
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I

Quick TR-55 Ver.5.46 S/N:
Executed z L4 | 30 t 42 0 5-08- L992

*
* RETURN FREQUENCY: 10 Yr* 'C' Adjustnent: 1.000
*

MODIEIED RATIONAL METHOD
Graphical Summary for Maximum Required Storage

NORGE COMMERCTAL CENTER PRE.DEVELOPED CONDITIONS

*******r,*r.*J.****************r.*****************de***rt*********rr*J,*******

* STORM DURATION = Tc for Max.Storage *
*------; ----*
* Peak Inflowt 26.62 cfs Inflow .HYD stored: PRE10 .HYD *
****rr**********rt*************************************:tL***************

Tc= 20.00
I = 4.494
0 = 26.62

Allowable Outflow:
Required Storage:

ninutes
in/ hr
cfs

Area (ac):
Weighted C:
Adjusted C:

*

-!ts 

*
.-r4[;lft *

*

11.05
0. s4
0. 54

F
L
o
W

c
f
s

/ie* i\
'C?tfr ?il-
DuPrnaat

NOT TO SCALE
============

24 22 ninutes
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I

Quick TR-55 Ver.5.45 S/Nr
Executed t L4z3Qz42 05-08-L992

MODITIED
Graphical Sunmary

Eirst peak outflow point assumed

RATIONAL METHOD
for Maxinun Required St,orage

to occur at Tc hydrograph recession leg.

l1

I

/ -------

I
I
I
I
I
I
I
t

F

l3
t[

l;
IS

I
I
I
I
I
I

NORGE COMMERCIAT CENTER PRE-DEVELOPED CONDTTIONS

* * * * * * * * * * ** rr * ** * * * dr * * * * * ** !t * * * * * * * * * * * * ** ** ** * * * * ** * ** * * * * * * * * ** * * J. * *

* RETURN fREQUENCY: 25 Yr* 'C'Adjustment: 1.100

* Peak Inflow: 33.88 cfs Inflow .HYD stored: PRE25 .HYD *

* *** * * * * r, * * * * * * * rt r. t * * * * * * * * * * * * * * * * * c. * * * * *** ** * * ** * * * * t! * * * * * * ** * * * * * * *

Td = 11 minutes I

Approx. Duration for Max. St,orage ---'-'/

Tc=
I

0=

20.00 minutes
5. 320 in/hr
34. 65 efs

Area (ac):
l{eighted C:
Adjusted C:

11.0s
0. 54
0. 59

minutes
in/hr
cfs

.t.
I.l

I.l

Td=
I=

2L
5.200

A = 33.88

28. 60 ni-nutes

orf &Fnq

27.88 minutes

I A11owable Outflow:
I Required Storage:

Return Freq t 25 yr
C adj. factor: 1. 10

ff.

s
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I
I
I
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I
I
I
I

guick TR-55 Ver.5.45 S/N:
Executed z t4:30:42 05-08-L992

MODIFIED RATIONAL METHOD
Graphical Summary for Maxinun Required Storage

First peak out,flow point assuned to occur at Tc hydrograph recession leg.

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

***J,***r.***rr********Jr***********rrJ,**r.******************r.************J.*
* RETURN FREQUENCY: 100 Yr* 'C'Adjustnent:1.250

I AllowabIe Outflow: eroD cfs *

I Required St,orage : { .@B cu. f t. "

* Peak Inflow z 41.06 cfs Inf low . HYD st.ored: PRE100 . HYD *
*****************rr**********!t***!t***r.*******ll.**!trt**tt********"*********

I Td = 27 ninutes I Return Freq: 100 Yr
/--- Approx. Duration for Max. Storage ---'--/ C adj.factor: L.25

Tc= 20,00 minutes
f = $.415 in/hr
0 = 47 .49 cfs

Area (ac):
Weighted C r

Adjusted C:

Td= 27
5 .547
41.06

35. ninutes

11.05
0. 54
0 .67

minutes
in/hr
cfsn=z

r
L
o
W

c
f
s

-l t"i -- ' fil!!lte
frteGft.

ffi

31. 16 ninutes

YR023_NORGE_CENTER_FARM_FRESH - 036



1 Quick TR-55 Ver.5.45 S/N:

I nxecuted: L4:30242 05-08-L992

NORGE COMMERCIAL CENTER PRE.DEVELOPED CONDITIONS

I

I **** Modified Rational Hydrograph *****
I Weight,ed C = 0.536 Area= 11.045 acres Tc = 20.00 ninutes

I Adjusted C = 0.535 Td= 37.00 nin. t= 2.35 in/hr Qp= 13.91 cfs
rr RETURN FREQUENCY: 2 year storm Adj.factor = 1.00

Output file: PRE2 .HYD

I
I rime

Hours

HYDROGRAPH FOR MAXIMUM STORAGE
For t,he 2 Yeat Storn

Tine increment t 0.033 Hours
Time on left represents tirne for first I in each ro!t.

1.39 2.78 4.L7 5.56 5.95 8.35
11.13 L2.52 13.91 13.91 13.91 13.91
13.91 13.91 13.91 13.91 t3.21 lL.42
9.04 7.6s 6.26 4.87 3.48 2.O9

0. 00
9.74

13. 9L
10.43
0.70

0. 000
0. 233
a .467
0.700
0. 933

I
I
I
I
I
I
I
I
I
I
I
I
I
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I guick TR-55 Ver.5.45 S/N:

I Executed z L4:30:42 O 5-08-L992

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

I

I **** Modified Rational Hydrograph *****
t Weighted C = 0.536 Area= 11.045 acres Tc = 20.00 minutes

r Ad just,ed C = 0. 536 Td= 20 . 0O min. I- 4.4g in/hr Qp= 26.62 cf s
Ir RETURN FREQUENCY: 10 year storm Adj.factor = 1.00

Output file: PRE10 .HYD

I
I rime

Hours

HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm

Tirne increment = 0.033 Hours
Tirne on left represents time for f irst I in each row.

0.00 2.66 5.32 7.98 10.65 13.31 L5.97
18.53 2L.29 23.95 26.62 23.95 2L.29 18.63
L5.97 13.31 10.65 7.98 5.32 2.66 0.00

0.000
0.233
a .467

I
I
I
I
I
t
I
I
I
I
I
I
I
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I Quick TR-55 Ver.5.46 S/N:

I Executed z L4:30:42 0 5-08-L992

NORGE COMMERCIAT CENTER PRE-DEVELOPED CONDITIONS

I

I **** Modified Rational Hydrograph *****
I Weighted C = 0.536 Area= 11.045 acres Tc = 20.00 ninutes

I Adjusted C = 0.590 Td= 21.00 min. 5.2A in/hr 0p= 33.88 cfs
t 

RETURN FREQUENCY: 25 year storm Adj.factor = 1.10
Out,put file: PRE25 .HYD

II HYDRocRAPH I'oR MAxrMuM sroRAGE
For the 25 Year Storn

I rime
Hours

Time increment = 0.033 Hours
Time on left represents tine for first Q in each ro!t.

0.00 3.39 6.78 10.15 13.55 L6.94 20.33
23.7L 27.10 30.49 33.88 32.18 28.80 25'4L
22.A2 18.63 L5.24 11.85 8.47 5.08 1.69

0.000
0.233
o .467

I
I
t
I
I
I
I
I
I
t
I
I
t
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I Quick TR-s5 Ver.5.46 S/N:
I Executed z L4:30:42 05-08-L992

NORGE COMMERCIAT CENTER PRE-DEVELOPED CONDITIONS

I

I **** Modified Rational Hydrograph *****
t Weighted C = 0.536 Area= 11.045 acres Tc = 20.00 minutes

t Adjusted C = 0.670 Td= 27.OA min. l= 5.55 in/hr Qp= 4L.06 cfs
I 

RETuRN FREQUENCYT 100 year st,orn Adj.factor = L.25
r Output file: PRE100 .HYD

t HYDRoGRAPH roR MAxrMuM sroRAGE
For the 100 Year Storm

Time increment, = 0.033 Hours
Hours I Tirne on left represents tine for f irst Q in each rovil.

I rine

4.11- A.2L L2.32 16.43 20.53 24.64
32.85 36.96 41.06 41.06 41.06 41.05
34 . 90 30 . 80 26 .69 22.58 18. 48 L4.37
5. 15 2.O5

0.00
28.7 4
39.01
LA .27

0.000
0. 233
o .467
0. 700

I
I
t
I
I
I
I
t
I
I
I
I
I
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I Quick TR-55 Ver.5.46 S/N:
I Executedt L4230242 05-08-L992

r NORGE COMMERCIAT CENTER PRE-DEVELOPSD CONDTTIONS

r
,'I

I
* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

I
,I

I 9=adj*e*r*A- Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'c' adjustment factor for each return frequency

RETURNTREQUENCY=2 Y
:C' adjust,nent' k = 1

Adj. 'C' = Wtd.'C' x 1

Subarea Runoff Area
Descr. 'c' acres

I
T

I
============ === == == === =

Adj. I Total
'C' in/hr acres

ears

Peak Q
(cfs)

Tc Vf t,d.
( min ) 'C'

CRoPLAND 0. 500 8. 78
t DrrcH o. soo L.26
F ROAD 0.900 1.00

I
I
I
I
I

20.00 0.536 0. 535 3.384 11.05 2CI.CI4

t
I
t
t
I
I
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I Quick TR-55 Ver.5.46 S/N:
t ExecuredI L4;30z42 o5-08-L992
!

r NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

I

!
I * * * * * * SUMMARY OT RATIONAL METHOD PEAK DISCHARGES * * * * * *

I A -Ji * 
^ 

* T r t\lA=adj*C*I*A! Where: Q=cfs, C=!{eighted Runoff Coef f icient, T.=Ln/hour' A=acres

I adj = 'e' adjustment factor for each return frequency
r,
I'

-l

RETURN FREQUENCY = 10 Years
'C'adjustment'k=1
Adj. 'C' = Vftd.'C' x 1

=========================
I
I Subarea Runoff Area I Tc Vttd. | | Adj. I Total
I Descr . 'C' acres | (min) 'C' I | 'C' in/hr acres

Peak Q
(cfs)

r CRoPLAND 0.500 8.78
I Drrcn o. soo t.26
t ROAD 0.900 1.00

I
!
I
t
I
l
I
I
I
I
t

20.00 0.536 0. 536 4.494 1 1. 0s 26 .62
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I Quick TR-55 Ver.5.46 S/N:
t Executed z L4:30:42 0 5-08-L992
tr

r NORGE COMMERCIAL CENTER PRE-DEVETOPED CONDTTTONS

It

I

_ 
* * * * * * SUMMARYOTRATTONALMETHODPEAKDTSCHARGES * * * * * *

A=adj*c*I*Ar Where: Q=cfs, C=Weighted Runoff Coefficient' I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

I

RETURN FREQUENCY = 25 Years
'C'adjustmentrk=1.1
Adj. 'C' = Vftd.'C' x 1.1I

r Subarea Runoff Area I Tc Wtd. I I Adj. I Total
I Descr. 'C' acres | (min) 'C' I I 'C' in/hr acres

Peak 0
(cfs)

CRoPLAND 0. 500 8. 78
I DrrcH o. soo L.26
I ROAD 0.900 1.00

I
t
I
I
I
I
T

I
I
I

I
T

20.00 0.536 0.590 5.320 11.05 34.65
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I Quick TR-55 Ver.5.46 S/N:

t Executedz t4230242 05-08'L992

NORGE COMMERCIAL CENTER PRE-DEVETOPED CONDITIONS

I
I
I 

* * * * * * SUMMARYOFRATTONALMETHODPEAKDTSCHARGES * *

A=adj*c*I*Ar Where: Q=cfs, C=Weighted Runoft Coefficient, I=in/hour' A=acreS
adj = 'C' adjustrnent factor for each return frequency

RETURN FREQUENCY = 100
'C' adjust,ment, k = L.2
Adj, 'C' = Wtd. 'C' x 1.

Adj. I Total
'C' in/hr acres

years
5

::===*==
Peak Q

(cfs)
Subarea Runoff Area
Descr. 'C' acres

Tc Wtd.
(nin | 'C'

0. 500 8. 78
0.500 L.26
0. 900 1.00

CROPLAND
DITCH
ROAD

47 .490.670 5.415 11.0520.00 0. 536

I
I
I
I
T

I
I
I
I
I
I
I
I
I
I
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Quick TR-55 Ver' 5' 45 S/Nr
i*""ut"a z L4:30:42 05-08-t992

*********************J'**************************************,.***********

***{.***********'.****************,.***************'.***********J'*********** *

,!*

* MODIFIED RATIONAL METHOD . *
* ---- Grand Sunnary For AII St'orn frequencres *
**

l****Je***r.**************r.*rr***********Jr*rr**************************"****
****rr***,.*****'r******,'*****,.****,****jr**********,.************************

First, peak outflow point assumed to occur at Tc hydrograph recession leg'

NoRGEcoMMERcIALCENTERPRE-DEVELoPEDcoNDITIoNS

:::::::::::!::::!:

FrequencY Adjust'ed
(years ) 'c'

Area = 11.05 acres
: :3::::3 !:::::::::: i:::::::: :: !: !: !.:

Duration Intens. QPeak Allowable
minutes in/hr cfs cfs

Tc = 20.00 minutes
!:::!:!:i!3:::!::!::::

VOLUMES
Inflow Storage
( cu. ft. ) ( cu. ft. )

I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I

2
10
25

100

0.536
0. 536
0.590
0. 570

37
20
2L
27

2 .349 13 . 91-

4.494 25.62
5.200 33.88
5. 547 4L.06

5. 00
21.00
21.00
21.00

3o,878
3L,940
42 ,685
66,522

20,108
6,740

16,401
33,374
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Quick TR-55 Ver '5'46
Executed z L4:30:42

S/N:
0 5-08- L992

MODIFIED RATIONAL METHOD

Sunmary for Single Storm I'requency

point assumed Lo occur at' Tc hydrograph recession leg'

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDTTIONS

First, Peak outflow

'e'Adjustnent = 1'000 Allowable Q = 5.00 cfs

I
I
I
t
T

I
I
'l

I
I
I
I
I
I
I
I
I
I
I

RETURN EREQUENCY: 2yr

H;!:ffi:3;l :ll:, 
u;f;;;'"n= 

. 
"i3'oo 

minutes rc = 20 ' 00 ninutes

:3!!!!::::!:;::!:::::!:i:!!::!:::!:!::!:::!::!::::::::::::::tttti;iil;;tt"tt

Weighted Ad just'ed Duration Intens ' Areas
" -;6; 7 C' ninutes in/hr acres

0.535 0.536 20 3'384 1L'05
0.s36 o.iJe 30 2'6a7 1L'os

******J.d.*t"r****J'*"******Jt"*Jtttlt*"*J"tJt""***d'***ds*Jt'r**'r**

0. 535 o. 536 37 2 '34g 11 ' 0s 13 ' 91

*tJ.*r.**J.,,"'!,."*Jt*"***"it*"***Ji**",.'!dt**Jt'!*ct*""***********

0. 536
0.536
0.535
0.536

0.535
0.535
0. 536
0. 535

24 ,053
28 ,64L

31,659
33,797
35,391
40, 118

18,053
19,835

20 t048
19, 380
18,158
6,061

Qpeak
cfs

20 .04
15 . 91-

13. 19
Lt .27

9. 83
5. 57

Inflow Storage
(cu.ft.) (cu'ft"

***r.** Stofage MaXimUn
I 30,878 20,108
i * * * ** * * * Jt t' * Jt*** * Jt * * 

" 
*

40
50
60

L20

2.22'l 11.05
1.902 Ll.05
1.660 11.05
0.941 1-1.05
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Quick TR-55 Ver' 5 ' 46

ixecuted : 14 : 30 : 42

First Peak out'flow

S /N:
05'08-L992

MODITIED RATIONAT METHOD

Sumnary for Single Storn E'requency

point, assumed to occur at Tc hydrograph recession leg'

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

RETURN FREQUENCY: 10 yr 'C' Ad just'ment = t'OO9--

Hvdrograph file duration= 29'00 minutes
iii,Jio6t.i,n f ile: PREIo ' HYD

! !:: !: ! ! t: !.::::3 ! !::: ! !:3::::::: ! ! s !: ! !::: !

Allowableg= 21'oocfs

Tc = 20.00 mi-nutes
:!!:::::::!!::!:!!:!:

VOLUMES
Inflow St,orage
(cu.ft.) (cu'ft'Weight,ed Ad justed Duration Intens ' Areas

, ^, , e., minutes in/hf acfes

:::3:!:!31!

QPeak
cfs

I
I
I
I
I
I
I
I
I
I
I
I
t
t
t
I
I
I
I

'c' ,c, minut

* * * * * * * *'r * 
" 

* * * *'r * * * * * * * * * * * * 
" 

* * * * * 
" 

* * * * * Jt * * * *'r * * * * * * * *

0.536 0.536 20 4'494 11'05 26'62
* * * * * * * * Jt * * * * * * * * * tt * * * * 

" 
t"t Jt * * * * * * * * * * J'. : 

* * * * 
" 

* t! * * Jr * 9t * * *

o. 536 30
0.536 40

3. 632 11.0 5 21 ' 5L

i.oez lL.os 18'04

****** StOl.age MaXimUm
I '3L,g4o 6,740
i * * * * * ** * * * * * * * * * * * " * *

I 38 ,7L4 3 ,275
i gPeak0.536

0. 536
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Quick TR-55 Ver' 5 ' 45

Ex"cttt"dz t4230t42

First Peak out'f 1ow

S /N:
o5-08- t992

MODITIED RATIONAL METHOD

Summary for Single Storn Erequency

point assumed to occur at Tc hydrograph recession Ieg.

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

'C'Adjustment = 1. 100 Allowable Q = 21.00 cfs

I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
t
I
t

RETURN EREQUENCY: 25 Yr

Hydrograph file duration= 21'00 minutes
iiiJro6t"bn f ile: PRE25 ' HYD

::::3!3:::!:::::!:!:::::!:!:::!::!::3::::!::!:!::::ii:

Weighted Adjusted Duration Int'ens' Areas Qpeak
.c, 'a; minute!- 

-in/hr 
--i::::- -:::--

0.536 0.590 20 5'320 11'05 34'56

*J,*************t'**"*******Jr":ltt**"******"Jr***t'Jt**"*"tt**

o. 536 o. 590 2L 5 '2OO 11 ' 05 33 ' 88

***Jtt***,r***********"L"**"'(*J'****tt***"J"t*******""Jr***'r

Tc = 20.00 minutes
3:::!::!i::::::::::!i:

VOTUMES
Inflow Storage
(cu. ft. ) (cu' ft'

41,590 16 , 390

0.536
0. 536
0.536

0.590
0.590
0. 590

30
40
50

4. 310 11.05
3.620 11.05
3.130 11.05

,.*rr*** StOfage MaXimUn
t 4 2,685 15 ' 

40L
i * * * * ** **** * * * * * * * * * * t'

50, 541 14 ' 
530

56,600 9,785
QPeak < Qallow

28.08
23. 58
20 .39
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Quick TR-55 Ver.5.46
Executed z L4230242

l'irst Peak outflovt

S /N:
05-08-L992

MODITIED RATIONAL METHOD

Summary for SingIe Storm Frequency

point assuned Lo occur at Tc hydrograph recession reg'

NORGE COMMERCIAL CENTER PRE'DEVETOPED CONDITIONS

RETURN FREQUENCY: 100 Yr 'C' Adjustment = 1'250 Allowable O = 21.00
-:::

Hydrograph file duration= 27 'O0 minutes
Hydrograph file: PRE100 'HYD
::::3:!!:::::!:::::!:::!::!:3:::::::3:3::::

Weighted Adiusted Duration Intens' Areas
'c' minutes in/hr acres

Tc = 20.00 ninutes
i:!:!::!!::!!::::::3:

VOLUMES
Inf low Storage
( cu. ft. ) ( cu. ft'.

!:!3!:3!:!:

Qpeak
cfs

I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
l
I

'c'
0. 536 0.670 20 6.4t5 11.05 47.49 56,987 3L,787

* * * * * * * rr * * * * * *,, * * * * * * * * * * * * * * * * {' * * ** ** * * * ** * ** * * * * ** * *

0.536 0.67A 27 5'547 1L'05 41'06
*********rr***'t*****'t***************'!**"*"****"'r******'!

*t'**** StOI'age MaXinUm
| 66 t522 33' 374
i* * *** J, * ** ** Jr* **** * ** *

0.535
0.535
0.535
0.535
0.535

0.670
0. 670
0. 670
0.670
0.670

30
40
50
60

L20

5 .240
4.429
3. 835
3. 382
L.979

11.05
11.05
11.05
11.05
11.05

38. 79
32.79
28.39
25-.04
14.65

69,825 33 t274
78,689 30 ,787
85, 17 5 25 ,923
go,L29 L9,526

Qpeak < Qallow
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P OSTDEVELOPED HYDROGRAPHS
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I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I

Ouick TR-55 Ver'
ixecuted ; L3t 47 z

5 .46 s/N:
11 05-1L-t992

MODIEIED RATIONAL METHOD

Graphicar s,-rrnit-tv- t"i Maximun Required Storage

outflow point assuned to occur at inflow recession leg'

NORGE RETAIL CENTER HYDROLOGIC DATA

DRATNAGE t6-ui-ni 60 AT FRoNr oF srrn
DRAINAGE EiSiNZiT.TTTT,INATION BASIN *1

I Td = 57 ninuLes
/--- Approx' Duration for Max' Storage

First Peak

****,.**,.*'.**J.J.*****,.J.***J.**{r*******J.,!*'.*,!***,.'r**J.**J.*J.******J.******,.**

*RETURNrREQUENCY:10yr|1l1owab1eOutf1ow.{5*,,,c,Adjustrnent:1.000iRequi:i:-::::::::-.-.-r:-;

I Return Freq' 19 Yr
---- --) c adj.factor: 1'oo

Tc=
.I=

.A=
.t.

.l
Ixxx

x

15.00 ninutes
5. 103 in/hr
38. 76 cfs

xxx xxxxxxxxx

o

NOT TO SCALE
==========--=

GF)

7 4 minutes

Area (ac):
Weighted C:
Ad just'ed C:

11.3L
0. 67
o .67

minutes
in/hr
cfs

F
L
o
w

c
f
s

I

xlx
I

Td=
I=
a=
x

o

lx

57
2.392
18. 17

x
o

63.
o
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I

Quick TR-55 Ver. 5.46 S/N:
Executed: 13 247 zLl 05-11't992

MODIFIED RATIONAT METHOD

GraphicalsunmaryforMaximumRequiredstorage

First, peak outflow point assumed to occur at inflow recession leg'

NORGE RETAIL CENTER HYDROLOGIC DATA

DRAINAGE TO US RT 50 AT FRONT OF SITE
DRAINAGE BASIN/INTILTRATION BASIN #]-

* * * * * *,. * * * * * * * * * * * * * * * * * Jc * * * d. * * * * * * * * * * * * * * * * * * *,. * * * * * * * * * * * * * * * * * * * * *

*RETURNrREQUENCY:25yr|ArIowab1e0utf1ow:_*
*,C,Adjustnent':1.].0oiRequiredStorage:fft.*
tt---- ---:l

* peak rnfrowz 2o.9j cfs rnfrow .HYD stored: 25YR1 'HYD *

***********|t**************************,'********:l**********************

I Td = 68 minutes
i--- Approx. Duration for Max. Storage

15.00 minutes
6.030 in/hr
50.37 cfs

I Return Freq z 25 Yr
------ / c adj . factor: 1. 10

Area (ac)
Weighted
Ad j usted

r 11.31
C: 0.57
C: O.74

Tc=
T

n=,!

I.t'

.l

I

lxxx
.x

x
.x

.x
vt1.a

o

F
L
o
!{

c
f
s

#.
I

x x xlx x x x x x x x x x
I

o
.o

o :::=::=:::::

Td= 58 minutes
I = 2.510 in/hr
A = 20-97 cf s

x
Fffs

x(ffi)
x

75.85 minutes
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Quick TR-55 Ver'
Executed: 13: 47 :

5. 46 S /N:
11 05-1L-t992

First Peak

MODIEIED RATIONAL METHOD

Graphicaf summaiy for Maxinum Required Storage

outflow point' assumed to occur at inflow recession leg'

NORGE RETAIL CENTER HYDROLOGIC DATA

DRAINAGE TO US RT 60 AT TRONT OT SITE

DRATNAGE EASTN/INTILTRATTON BASIN *1

*****,'J.**,.**********************,'*****J.****J.*,.J.1.J.,!*J'*,'********,(*,'J.****

*RETURNFREQUENCY:100yr|A11owab1e0utf1ow:5*
*,c,Adjustnent:]-.250iRequiredstorage.#.*
*--- 

-----rt

* peak Inflow z 23.50 cfs Inflow 'HYD stored: 100YR1 'HYD *

***J'*J.'.*****,.*****Jt*******:t********'(J'***,'**'':v**!t*,.,.******************,t

I Return Freq: 100 Yr
storage ------) c adj'factor: L'25

l
I
t
T

I
I
I
t

I Td = 9L minutes
)--- APProx. Duration for Max'

Tc= 15.00 minutes
I = 7.233 in/hr
A = 68. 66 cfs

Area (ac):
Weighted C:
Adjusted C:

1L.31
0.67
0. 84

F
t
o
l1I

c
f
s

;. t.

I
.t

I.l

.x xxxxx

r'"'^' le

-*.

xxxxxxxxxx

Td= 91 minutes
I= 2.475inlhr
A = 23.50 cfs

x

o

.o
O NOT TO SCALE

============

G
x(Gt)

x

.x
o

99.52 minutes

I
il

I
I
I
I
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Quick TR-55 Ver.5.
Executed: 13 r47:LL

46 S/N:
0 5- 1 L-L992

NORGE RETAfL CENTER HYDROLOGIC DATA

DRAINAGE TO US RT 60 AT I'RONT OT SITE
DRAINAGE BASIN/TNFILTRATION BASIN *1

**** Modified Rational Hydrograph *****
67L Area= 11. 310 acres Tc = 15 ' 00 minutes

RETURN FREQUENCY:
output file: 2YR1

Weighted C = 0.

Adjusted C = A.6'71 Td= 67.00 nin' t= L.52 in/hr QP=

. factor = 1. O0

11. 58 cfs

2 year storm Adj
. HYD

T ime
Hours

'"ol::*ti:':* T:::"3io?lo*o"'
Time increnent = 0'033 Hours

Time on left represents time for first 9 in each row'

I
t
I
I
t
I
T

I
I
I
I
L

I

0.017
0.250
0. 483
o.7L7
0.9s0
1.183

o .77
11.s8
11.58
11.58
11.58
8.49

2.32
11.58
11.58
11.58
11.58
6.95

3. 86
11.58
11.58
11.58
11.58

5. 40

5. 40
11.58
11.58
11.58
11.58

3. 86

6"95
11.58
11. 58
11.58
11.58
2.32

8. 49
11.58
11.58
1L.58
11.58
o.77

10.03
11. 58
11.58
11.58
10.03
0.00

YR023_NORGE_CENTER_FARM_FRESH - 056



I
I
I
I
t
I
I

Quick TR-55 Ver.5.46 S/N:
Execut,ed : 13 z 47 z tl 0 5- 11 -L992

NORGE RETAIT CENTER HYDROLOGIC DATA

DRAINAGE TO US RT 60 AT FRONT OF SITE
DRAINAGE BASIN/INF]LTRATION BASIN *1

***rt Modified Rational Hydrograph *****
Weighted C = 0.671 Area= 11'310 acres Tc = 15'00 ninutes

Ad just,ed c = 0.671 Td= 57. O0 min. t= 2.3g in/hr Qp= 18' 17 cf s

RETURNFREQUENCY:loyearstormAdj.factor=1.00
Output file: 10YR1 .HYD

HYDROGRAPH TOR MAXIMUM STORAGE

For t'he 10 Year Storn

Time increment = 0'033 Hours
Tirne on left represents tine for first Q in each row'Time

Hours

T

t
I
I
I
I
I
I
I
t
l
T

0.017
0.250
0. 483
0.7t7
0.950
1.183

L .2L
18. 17
18. 17
L8. L7
L8. L7
L.2L

3. 53
18. 17
1"8. L7
18. 17
15.75
0.00

6.05
18. 17
18. 17
L8. L7
13. 32

8. 48
L8. L7
L8. L7
r.8. 17
L0.90

10.90
LA. L7
1-8. 17
18. 17
8. 48

13. 32
18. 17
t8. L'l
18. 17
6.05

15.75
18. 17
18. L7
18. 17

3. 63
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r Quick TR-55 Ver.5.46 S/N:
I Executedr 13 247 2LL 05-11-L992
I

NORGE RETAIT CENTER HYDROLOGIC DATA
DRAINAGE TO US RT 50 AT TRONT OT SITE
DRAINAGE BASIN/INFILTRATION BASIN *1

'"'l::*ti:'?l -+::f5,3ll*on'

Time increment = 0.033 Hours
Time on left represents time for first Q in each row.

I
t ***r' Modified Rational Hydrograph *****
I Weighted C = 0.671 Area= 11.310 acres Tc = 15.00 minutes

Adjusted c = 0.739 Td= 68.00 min. l= 2.5L in/hr Qp= 20.97 cfs

RETURN EREQUENCY: 25 year storm Adj.factor = 1.10
Output file: 25YR1 .HYD

!
I
I --r 

irne
HOUTS

I 'B:!ll
0. 483

I 3:ll3
1. 183

L.40 4. L9 6. 99 9 .79 12. 58 15. 38 L8. L7
20.97 20.97 20.97 20.97 2A.97 20.97 20.97
20.97 20.97 20.97 20.97 20.97 20.97 20.97
20.97 20.97 20.97 20.97 20.97 20.97 20.97
20.97 20.97 20.97 20.97 20.97 20.97 L9.57
16.77 t3.98 11.18 8.39 5.59 2.80 0.00

t
I
I
I
I
I
I
I
I
t
t
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Quick TR-55 Ver.5.46 S/N:
Ex"crrt"d: 13 47;tl 05-11'L992

NORGE RETAIL CENTER HYDROLOGIC DATA

DRAINAGE TO US RT 50 AT TRONT OF SITE
DRAINAGE BASIN/INFITTRATION BASIN *1

**** Modified Rational Hydrograph *****
Weightedc=0.671Area=11.310acresTc=15.00ninutes

Ad just,ed C = 0 ' 839 Td= 91' 00 min ' t= 2.48 in/hr QP= 23'50 cfs

year storm Adj.factor = L'25
. HYD

HYDROGRAPH FOR MAXIMUM STORAGE

For the 100 Year Storm

Time increment = O'033 Hours
left represents tine for first Q in each rovt'

RETURN FREQUENCY: 100
Output file: 100YR1

T ime
Hours Time on

I
I
I
I
I
I
I
I
I
I
I
I
I

0.017
0.250
0. 483
0.7L7
0.950
1. 183
L.4L7
1.650

L.57
23. 50
23. 50
23.50
23. 50
23. 50
23.50
10.97

4.70
23.50
23. 50
23.50
23. 50
23. 50
23. 50
7.83

7. 83
23.50
23. 50
23.50
23. 50
23. 50
23. 50
4.74

L0 .97
23. 50
23. 50
23. 50
23. 50
23.50
23. 50

L .57

14. 10
23. 50
23. 50
23. 50
23. 50
23. 50
20. 36
0.00

L7.23
23.50
23.50
23. 50
23. 50
23. 50
L7.23

20 .36
23.50
23. 50
23. 50
23. 50
23. 50
14. 10
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r Quick TR-55 Ver.5.45 S/N:
I Executed: 13 247 tLl 05-11'L992r

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE TO US RT 60 AT TRONT OT SITE
DRAINAGE BASIN/INFILTRATION BASIN #1

II
r * * * * * * suMMARyoERATToNALMETHoDPEAKDTscHARGEs * * * * * *

RETURN FREQUENCY = 10
'C'adjustmentrk=t

===131:==!====Il3==!==I=1

t

years

Peak 0
(cfs)

I
f A = adj " e * I * A
r Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=dcr€s

adj = 'C' adjustment factor for each return frequency

I

Subarea Runoff Area
Descr. 'C' acres

I
I

Adj. I Total
'e' in/hr acres

Tc Wtd.
(min ) 'C '

0. 900 0.45
0.900 0.72
0.900 0.37
0. 900 0.46
0. 500 0.84
0.900 0.05
0.900 0. 17
0.900 0.21
0.620 2.5L
0.620 5.52

AREA 1

t ffifil 3
AREA 4

I llHt :
AREA 7

I iiii i;
I 15.00 0.67L 0.671 5.1.03 11.31 38,75

I
I
I
I
I
I
I
I
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r Quick TR-55 Ver.5.46 S/N:
I Executed: 13 247 zL1 05-11-L992r

I
NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE TO US RT 60 AT TRONT OF SITE
DRAINAGE BASIN/INE'ILTRATION BASIN #1

I * * * * * * suMMARyoFRATT.NALMETH'D'EAKDT'.HARGE' * * * * * *

RETURN FRE0UENCY = 25
'C' adjustment, k = 1.1
Adj . 'C' = Wtd. 'C' x L.

rA=adj*c*I*Ar Where: Q=cfs, C=Weighted Runoff Coefficient,, I=in/hour, A=dC1.€S
adj = 'C' adjustment fact,or for each return frequency

I

T

I
Adj. I Total
'C' in/hr acres

years

1

Peak I
(cfs)

Subarea Runoff Area
Descr. 'C' acres

Tc Wtd.
(min | 'C'

0.900 0.45
0.900 0.72
0.900 0.37
0.900 0.46
0.500 0.84
0.900 0.0s
0. 900 0. 17
0.900 0.2L
0 .520 2.5L
0.620 5. 52

AREA 1

I llfit 3
AREA 4

I ffiri ;

I riir i;
I 15.00 0.671 0.739 6.030 1L.31 50. 37

t
I
I
I
I
I
I
t
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Quick TR-55 Ver.5.46 S/N:
Executed: 13;47 zLl 05-11'L992

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE TO US RT 50 AT FRONT OF SITE
DRAINAGE BASIN/INTILTRATION BASIN #1

r * * * * * * suMMARyoTRATToNALMETHoDPEAKDTscHARGEs * * " * * *

RETURN FREQUENCY = 100
'C'adjustnentr k = L.2
Adj. 'C' = Wtd. 'C' x 1.

I O=adj*c*r*Ar Where: Q=cfs, C=Weight,ed Runoff Coefficient, I=in/hour, A=acres
adj = 'c' adjustment factor for each return frequency

t

Subarea Runoff Area
Descr. 'C' acres

I
I

Adj. I Total
'C' inlhr acres

years
5

25

Peak Q
(cfs)

Tc Wtd.
(nin) 'C'

AREA 1 0.900 0.46
I AREA 2 o.9oo a.72
I AREA 3 o.9oo 0.37

AREA 4 0.900 0.46
I AREA 5 0.500 0.84
I AREA 6 o.9oo o. os

AREA 7 0.900 A.L1
AREA 8 0.900 0.21

I AREA 13 0.620 z.sL
r AREA L4 0. 620 5. 52

68. 650.839 7 .233 11.3L1s.00 0.67LI
I
I
I
I
I
I
I
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Quick TR-55 Ver.5.46 S/N:
Executed: 13 247 tLl 05-11-L992

******************lr*************tr*********J,*****************************
************************************************************************

MODITIED RATIONAL METHOD
Grand Sumnary For All Storrn Frequencies

***r,***********Jr***********************************************rt********
*******!a*rr**rr*****************ra*****************tr***********************

First peak outflow point, assumed to occur at inflow recession leg.

NORGE RETATT CENTER HYDROLOGIC DATA
DRAINAGE TO US RT 50 AT FRONT OF SITE
DRAINAGE BASIN/INFILTRATION BASIN #1

*
t''
*
*
*
*

I Area = 11.31 acres
.!........aaaaaaaaa

Adjusted Duration Intens. Qpeak Allowable
'C' minutes in/hr cfs cfs

Tc = 15.00 minutes
:!::!!:!::!!!:::!:r!::

VOTUMES
Frequency

( years )

Inflow
(cu. ft. )

Storage
( cu. ft.

I
t
I
I
I
I
I
I
I
I
I

2
10
25

100

0.671
o.67L
0.739
0.839

67
57
68
91

L.524 11.58
2.392 18. 17
2. 510 20.97
2.47 5 23.50

5. 00
10.00
10.00
10.00

46 ,534
62 , L35
85,552

t28 t292

34 ,234
40, 535
60 ,652
96 ,492
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'c' ,c,

Quick TR-55 Ver.5.45 S/N:
Executed: 132472L1 05-11-L992

MODIFIED RATIONAL METHOD
Summary for SingIe Storm Frequency

First peak outflow point a.ssumed to occur at inflow recession Ieg.

NORGE RETAIL CENTER HYDROTOGIC DATA
DRAINAGE TO US RT 60 AT FRONT OF SITE
DRAINAGE BASIN/INFILTRATION BASIN #1

RETURN FREQUENCY: 2 yr 'C' Adjustment = 1.000 Allowable A = 5.00 cfs

Hydrograph file duration= 67.00 minutes
ttydrograpn file: 2YR1 .HYD Tc = 15.00 minutes

!!!.. :!::::!:::::::::::::i:::!::!3:::!::!iaaaaaa,.,...a.
VOLUMES

Weighted Adjusted Duration Intens. Areas Qpeak
cfs

Inflow Storage
(cu. ft. ) (cu. ft.ninutes in/hr acres

0.57L
0.671
0.571
o.67L
0.671
0.671

0.671 1s
0.571 20
0.671 30
0.671 40
0.571 50
0.671 60

3.893 11.31
3.384 11.31
2.687 11.31
2.227 L1. 31
1.902 L1.31-
1.560 11-.31.

29 .57
25.74
20 .40
L6 .92
L4.45
L2.61

26 ,609
30,844
36 t727
40,597
43,339
45,383

22 , LA9
25,594
29 t977
32.347
33, 589
34, 133

I * * * * * * * * * * r. * * ** * rv r! * * * * * J. * * * r. * * * J, ** * * * * * * r. * * * * * * * * * * * * * * * * * * * StOI' age MaXinUn
f a.6i1 0.67L 67 L,sz4 L1.31 11.58 | 46,534 34,234

** ds * rr * * * * * * * * * * * * * * * * * * ** * re * * * * * * * * * * * * * * * * ** lr * * * * * * * * * t * * * * * * * * * * 
" 

** * * * * * * r'

I 0.671 0 .67L L2o 0.941 11.31 7 .L4 | 5L,444 3L 'L94

I

I

t

I

I

I
L

I

t
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Quick TR-55 Ver.5.45 S/Ns
Executed: 13 147 zLl 05-L1-L992

MODITIED RATIONAL METHOD
Summary for Single Storn Frequency ----

I'irst, peak out,flovr point assumed to occur at, inflow recession Ieg.

NORGE RETAIT CENTER HYDROLOGIC DATA
DRAINAGE TO US RT 60 AT FRONT OT SITE
DRATNAGE BASIN/INFILTRATION BASIN *1

RETURN FREQUENCY: t0 yr 'C' Adjustment = 1.000 Allowab1e A = 10.00 cfs

Hydrograph file duration= 57.00 ninutes
Hydrograph file: 10YR1 .HYD Tc = 15.00 minutes

.. a aa a - aa a a a... ...4 4.

VOLUMES
Weight,ed Ad justed Duration Intens. Areas'c' , c, ninut.es in/hr acres

Qpeak
cfs

Inflow
( cu. ft,. )

Storage
( cu. ft. )

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
T

I
I

0.67L
0.671
0.571
0.67L
0.67L

0.671
0.67L

o.67L
o.67L
0.67L
0.67L
4.67L

o.67L
0.67L

15
20
30
40
50

60
L2o

* * * * * * * * * * * * ** * * * * rc * * * * * * * * rl * * * * * * * * * * ** * * * * ** * * * ** ** * * * tr*** StOf age MaXimUm
o.67L o.67L 57 2.392 11.31 18. 17 I 62,L35 40,535

*rt************************rt**********************************t3****rt*******rl*

5.103 11.31
4.494 11.31
3.532 11.31
3.047 11.31
2.624 11.31

2.30 5 11. 31
1.332 1L.31

38. 76
34. 13
27.58
23. L4
19.93

17. so I

10.11 |

34, 883
40,957
49 ,644
55,532
59,787

53,005
7 2 ,808

25,883
30 ,457
36 tL44
39,032
40 ,297

40,506
32,308
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Quick TR-55 Ver. 5. 46 S/N:
Executed: 13 247 tLl 05-11-L992

MODIFIED RATIONAL METHOD
Sunmary for SingIe Storm Frequency

First peak outflow point assumed to occur at inflow recession leg.

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE TO US RT 60 AT FRONT OF SITE
DRAINAGE BASIN/INTILTRATION BASIN #1

RETURN FREQUENCY: 25 yr 'C' Adjustment = 1.100 Allowable I = 10.00 cfs

Weighted Adjust,ed Duration Intens. Areas Qpeak Inflow Storage
'c' ,c, minutes in/hr acres cfs ( cu. ft. ) ( cu. ft.I

I
I
t
I
I
I
I
t
I
I
I
I

0.57L
0.671
0.671
a.67L
0.671
0.67L

0.739
0.739
0.739
0.739
0.739
0.739

50. 37
44.44
36.01
30 .24
26.L5
22.97

45,337
53, 332
64,81 1

72 ,58O
78,445
82,745

36, 337
42,832
51,311
56,080
58,945
60, 20 5

15
20
30
40
50
60

6.030 11.31
5.320 11.31
4. 310 11. 31
3.620 11. 31
3.130 11.31
2.750 1r_.31

** * * * * * * rr * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * rr t J, * * * * * Jt * * * * * * * StOI' age MaXimUm
o.67L 0.739 68 2 .5LO 1 1. 31 20.e7 | 85,552 6A ,652

********************r,*******************************************J.tr*******{.**

o.67L 0.739 t20 1.590 11.31 13.28 | 95,637 55, 137
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Quick TR-55 Ver. 5.46 S/N:
Executed: 13 247 zL1 05-11-L992

MODITIED RATIONAL METHOD
Sumnary for Single Storn Frequency

First peak outflow point assumed to occur at inflow recession leg.

NORGE RETAIL CENTER HYDROLOGTC DATA
DRATNAGE TO US RT 60 AT FRONT OF SITE
DRAINAGE BASIN/INTITTRATION BASIN *1

RETURN FREQUENCY: 100 yr 'C' Adjustment = 1.250 Allowable I = 10'00 cfs

Hydrograph file duratj.on= 91.00 minutes
Hydrograph file: 100YR1 .HYD Tc = 15.00 ninutes

tt!r'.... a.. a a a a a -aa - a a a.

VOLUMES
Weight,ed Ad justed Duration Int,ens. Areas Inflow Storage

'c' ,c, minutes in/hr acres (cu. ft. ) (cu. ft.I
t

Qpeak
cfs

0.671
0.67L
o.67L
0.671
0.571
o.67L

0. 839
0. 839
0. 839
0.839
0.839
0. 839

7.233
6.415
5 .240
4.429
3. 83s
3. 382

11.3r.
11.31
11.31
1L.31
11.31
11.31

68. 66
60. 90
49.74
42 .44
35.41
32. LO

6L,797
73,077
89,539

100,905
L09 t223
115,575

52 t797
62 ,57 7
76,039
84,405
89 t723
93,075

15
2A
30
40
50
60

I * * * * * * * J. * r, * * * * * * * * * * * * rr * * * * * * * * * * rr r! * * ** ** ** * * * * * * * * * * * * * * * * * storage MaximunIft 0.671 0.839 91 2.475 1L.31 23.50 I L28,292 96,492

I 

* * J, * tc * * * Jr * * * * * * * * J. * * * * * * * * * !t * r& * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I 0.67 t 0.839 LzO L.979 11.31 18.78 I 135,24O 94,740

l'
I

rf
I
I
I
I
I
t
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POND STORAGE
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I

POND-Z Vers'ion: 5'17
S/N:

NORGE COMMERCIAL CENTER

VOLUME COMPUTATiOH TON INFILTRATION BASIN

AT INTERSECTION Oi-NONCE LANE & RICHMOND ROAD

CALCULATED O5-O7-199? 14:41:O3-'

DISK FILE: C:\ENGIHEENiFOHOPNCT\HONCE\NORGE'VOL

Planimeter scale: 1 inch = 1 ft'
*

ElevationPlanimeterAreaAl+A2+sqr(A1*A2)V91,'"...VolumeSum
(ft)(sq.in.)(sq.ft)(sq.rt),.(cubic-ft)(cubic-ft)

105.50 6,594' 17 6',594 o o o

106.00 7,346.20 7 ',346 zO',gOO 3'483' 3'483

1O7.OO 8,136.80 8', 137 23 ',2l4 
7 ',738 Lt '222

1og.oo 8'965.97 8'965 ?5 ',644 
8'548 19 '77O

1O9.OO 9,830.60 9',831 28',185 9'395 29'165

11O.OO LO,7?7.53 10'728 3o',827 to',276 39'440

111.00 11,656'75 11',657 33',567 11'189 50'629

112.00 LZ,6L8-28 12',618 36',4o3 t2'L34 62'764

t13.OO 13,612. lo 13'612 39',336 13',112 75'876

113.90 L4,L23.37 r4',L23 41',6o1 12',480 88'356

2

IA = ( sq. rt (Areal ) + ( ( Ei -El | / ]E}.,EL) )*( sq' rt (Area2 )-sq' rt (Areal ) ) )

where: El, E? = Closest two elevations with planimeter data

Ei = etevaiion at which to interpolate area

Areal,Area2=Aneas""o*puitOfon-E1'E2'respectively
IA = InterPolated area for Ei

Incrementa.|volumecomputedbytheConicMethodforReservoirVolumes.

Vo'lume = lL/3) * (ELz-ELl) x (Areal + Area2 + sq'rt' (ArealxArea2) )

where: EL1 , ELz = Lower and upper elevatiols of the increment

Aneal',Areaz = Areas "otpiilJ 
for ELl ' ELl' respectively

Vojume = Incnementai-vorume between ELl and EL2

I
I
t
I
I
I
I

t*
I
l
I
T

I
I
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STRUCTURE RATING CURVES

I
I
t
I
I
I
I
I
I
I
t
I
I
I
t
I
I
t
I
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Outlet Structure Fi'le: NORGE1 'STR

POND-2 Version: 5'f7
Date Executed:

?{H t"""uted:

*****x********t(x****t'x**x******ttxt'**'rt(*J(**t(**x
NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

*y(Jr**r(t(t(*****!kt(* Jr***"**vr***x*'(*x**"******x** 
**

x*x** CoMPoSITE OUTFLOW SUMMARY X*XX

Elevation (ft) Q (cfs) Contributing Structures

4
4
4
4
4
4
1

1

t+2
4
4
4
4
4
4
4
4
4

10s. 50
106.o0
105.50
107.O0
107.50
108. OO

108.50
109.OO
109.50
1 10. oo
110.50
111.00
1 11.50
112.00
112.50
113.OO
113.50
113.90

o.0
1.0
3.?
6.7

10. 3
13 .6
15.2
16.4
20.5
22.5
?4.2
25.7
27 .1
?a.7
30.0
31 .3
32..6
33.6t

,l
I
I
I
T

I
I
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Outiet Structune File: NORGE1 'STR

POND-2 Version: 5'17 S/N:

Date Executed: Time Executed:

xx**xt<x***t(***t(xxxt<****:t'************x*"*******
NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

xr(*xx****'(t<**xxxx*f(*x**)kir'*'(*t(***x"xx*****t'*'(**

outlet Structure Fi]e: C:\ENGINEER\PoN0PACK\NoRGE\N0RGEI 
.STR

planimeter rnput ;ii;; c,\ENi;hi;rnip6NopncK\N0RGE\NoRGEl'voL

Ratins Tabte output File: C,\ENiiN;EnipoNopncK\NORGE\NORGEl'PND

Min. Elev' (ft) = 105'5 Max' E'lev' (ft) = 113'9 Incr' (ft) = '5

Additional e'levations (ft) to !e.ilcluAed 
in table:

* tr x *'r * * * x X * X'c tr * * * !r' * )v * * * * * 
"

y(*******xt ***t('rx)r'*tt*****xt(*tr******"*********t<t'
SYSTEM CONNECTIVITY

**)v)t* ***t ** Jr**XX*lr('(***********tf(****1rX***x **rY*X

Stnucture No. Q Tab'le Q Tabl e

I
I
I
I
I
t
I
T

ORIFICE-VC 1

STAND PIPE 2 +

CULVERT-CR 4 ?

Outfiow nating table summary was

c, irNcrr'rEER\PoNDPAcK\NoRGE\NoRGE 
1

1->3
3->5

stored in file:
. PND

YR023_NORGE_CENTER_FARM_FRESH - 073



YR023_NORGE_CENTER_FARM_FRESH - 074



Norge Crossing Shopping Center

BMP Retrofit Evaluation

TABLE OF CONTENTS

SECTION PAGE
Executive Summary ....---J
1.0 INTRODUCTrON......... .............4

2.0 EXISTTNG DATA REVrEW... .....................7

RECOMMENDATIONS ..........7

Appendix A -- Performance Inspection and Checklists
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Outlet Structure File: NORGE1 'STR

POND-Z Version: 5.17 S/N:

Date Executed: Time Executed:

tr**xr(xx***,r**tt*******'r*'rxr t"(*x**,.ttx*xxx*x**"'(**
NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

,r***r.***xx****x* xrrr**'r****'(*t()kx*Jr**"***:kx**x**x

(Input Data)

.ORIFICE-VC

Ori f i ce - Venti ca] C'i rcu'lar

E1 e'lev. (ft)?
E2 e'lev.(ft)?
Ori fice coeff. ?

Invent elev. (ft)?
Datum e1ev. (ft)?
Diameter (ft)?

107.5
113 .901

o.62
105.5
105. s
1.50
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I
t outlet Structure Fije: NORGEI 'STR

POND-Z Vension: 5.17 S/N:

I Date Executed: Time Executed:
r
r *x***x*xx*******************x*rk*******x*x**J(**
I NORGE COMMERCTAL CENTER BMP/DETENTToN FACrLrry

***t(******t(*t xr(x**xx***xx**xx*rk***x*!r'***fk:k***x

(InPut Data)

STAND PIPE
Stand Pipe with weir or orifice f'low

E1 elev. (ft)? 109'26
EZ el ev. ( ft ) ? 1.13 ' 901

Crest e'lev.(ft)? 1O9'26
D'iameter (ft)? 3.0
blei r coef f i ci ent? 2.67
Oni fice coefficient? A.62
Start transition e1ev.(ft) @ ? 112'O

Transition height (ft)? .5

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Outlet Structure Fi'le: NORGE1 'STR

POND-2 Version: 5'17
Date Executed:

S/N:
Time Executed:

******t ********x********J(XX**x**"******'(t(*t(***
NoRGEcoMMERcIALCENTERBMP/DETENTIoNFACILITY

x*x**x*r.*r.*******x****x***t(********xx******x*x

(Input 0ata)

CULVERT-CR
C'i rcul ar Cul vert (Wi th Inl et Contro] )

E1 e1ev. (ft)?
E2 e1ev. (ft)?
Diam. (ft)?
Inv. e'l . (ft)?
Slope (ftlft)?
T1 rat'io?
TZ ratio?
K Coeff. ?

M Coeff. ?

c Coeff. ?

Y Coeff. ?

Form 1 or ??

Slope factor?

105.5
113.901

1.5
105. 5
o.oo5

0.534
o.555
0. 0196
o.89
?
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Outlet Structure File: NORGEI

POND-Z Version: 5'17
Date Executed:

Elevation (ft)

. STR

S/N:
Ti ine Executed:

Computation Messages

***r.******x*J'*"*v('(*'r***t<,.**'<tr**********tt*** 
*:f"(

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

*** Jr***xt(xx*:k*trrk***x'r*xx:k*:t*J"r**JtJ'J<***t( *******

,,Q
outflow Rating Table for Stnucture #1 

",1 
LF

Onf f fCe -VC Ori f i ce - Venti ca] Ci rcu lar v

vQo 1l

Q (cfs),q
t. 

------- 

\

r! o.o
o.0
0.0
o.o

b L2.4 *,4
13 .9
15.2 -q 16.4 tlr)
17 .6
18.7
19.7
20.6
2L.5
22.4
23.3
24.L
24.9
?5.5

105. 50
106.00
106.50
107 .00
107.50
108. oo
108. 50
109.00
109.50
1 10.00
110. 50
111 . OO

111 . 50
112.00
112.50
113.O0
113.50
113 .90

Q=.62
H (ft) =

Q (cfs) =

E < E1=1O7.5
E < E1=1O7.5
E < E1=107.5
E < E1=1O7.5
H =2.O
H =2.5
H =3.O
H =3.5
H =4.0
H =4.5
H =5.O
H =5.5
H =6.0
H =6.5
H =7.0
H =7.5
H =8.O
H =8.4OO

A = 1.767146 sq.ft
Table e'lev. - Datum elev. ( 105.5 ft )

cxAxsqr(zgxH)

ol6'

<(-
2/.,Y 

-

D R R 4 t--

' 
LILSL< *T ,- l"*
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Outlet Structure Fi'le: NORGE1 'STR

I
I
I
t
I
I
!
t
I
I
I
t
t
I
I
I
*I
I

POND-2 Vension: 5.17
Date Executed:

S/N:.
Time Executed:

********* trt(***r(r.**t(*t t(*,.*t(**xx*xx*****x***t(*xx
NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

***x*x***xx*******rr*x*t(*t(*********f(*********x*

Outf'low Rating Table for Structune #2

STAND PIPE Stand Pipe with weir or orifice flow

*tr!r(*t( INLET CONTROL ASSUMED **rktr*

Elevation (ft) Q (cfs) Computation Messages

E < Inv.E'l '= 109.26
E < El= 109.26
E < E1= LO9.26
E < El= 109.26
E < E1= 109.26
E < E1= 109.26
E < El= 109.26
E < E1= 109.26

105.50
106.00
106.50
107.O0
107.50
108. oo
108.50
109.00
109.50
1 10. Oo

1 10. 50
111.0O
111.50
112.OO
112.50
113.OO
113.50
113.90

o.0
0.o
o.o
o.o
o.0
o.o
o.o
o.o
3.O

16. O

34.7
46.4
52.6
58. 2
63.3
68. O

72.4
75.8

Wei n:
We'ir:
Vlei r:
Ori fi ce:
Ori fi ce:
Ori fi ce:
Ori fi ce:
Ori fi ce:
Oni fi ce:
Ori fi ce :

H =.24
H =.74
H =t.?4
H =1.74
H =2.24
H =2.74
H =3.24
H =3.74
H =4.24
H =4.64

Wein Cw = 2.67 Weir length = 9'4?4779 ft
Orifice Co = .6? Orifice area = 7'068584 sq'ft'
Q ("fr) = (Cw * L x Hxx1.5) or (Co * A.* sqr(zxgxH))

No transjtion used, transition zone begins above 11O'6576 ft
r,leir equation = Onifice equation @ elev'= 110'6576 ft
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Sr/N:
Ilme
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I
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I
I
I
I
I
I
I
I

I
I

Outlet Stnuctune File: NORGE1 .STR

P0ND-2 Version: 5.17
Date Executed: Executed:

***t *****x**x***xx**xxt *******x****x*)k*t **r,***
NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

. 
t<rr)k**lk*,**********x*tr**)k******rr****x*t ***rc****i.

0utf'low Rating Table for Structure #4
CULVERT-CR Ci rcular Cu1vert (tlJith Iniet Contro'l )

***** INLET CONTROL ASSUMED !r****

Elevatjon (ft) Q (cfs) Computation Messages

105.50
106. O0
106.50
107.00
107.50
108.00
108. 50
109. OO

109.50
1 10. OO

1 10. 50
111 . OO

111 . 50
112.OO
112.50
113 . O0
113 . 50
113 . 90

0.0
1.0
3.2
6.7

10. 3
13.6
16. 3

18. 6
20.6
22.5
24.2
25.7
27 .3
28.7
30.0
31.3
32.6
33.6

No headwaten
Equ.Z: HW =.5
Equ.Z: HW =1.0
Equ.2: HW =1.5
Submerged: HW =2.O
Submenged: HW =2.5
Submenged: HW =3.0
Submenged: HW =3.5
Submenged: HW =4.0
Submerged: HW =4.5
Submerged: HW =5.0
Submerged: HW =5.5
Submerged: HW =6.0
Submerged: HW =6.5
Submenged: Hhl =7.O
Submerged: HW =7.5
Submenged: HW =8.0
Submerged: HW =8.40O

Used Unsubmerged Equ. Form (2) fon e'lev. 'less than 107.11
Used Submenged Equation fon elevations gneater than 107.31
HW=Headwaten (ft)

Tnansi ti on f 'lows i ntenpo'lated f nom the fol l owi ng val ues :
E1=107.11 ft3 Q1=7.58 cfs; E2=1O7.31 ft; Q2=8.66 cfs

ft
ft
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1

1

1

1

L+?
r+2
t+2
t+?
t+z
L+2
L+?
t+?
r+2
r+2

t
I
I
t
t
I
I
I
I
I
I
I
I
t
I

Outlet Structure Fi'le: NORGE1 'STR

P0ND-2 Version: 5'f7
Date Executed:

S/N:
Time Executed:

,(*******t *t(**xxx*'vr**"* **"tt********tr*x*"rtJ"<1|.t(**

NoRGEcoMMERcIALCENTERBMP/DETENTIoNFAoILITY

**t t(***r,*******xx*,.*'r*x'(rk*x***x**xx'c******"**'r

Outflow Rating Table
Table3 = 1 + ?

E'levat'ion (ft) Q (cfs) Contributing Structures

105.50
106.0O
106.50
107.OO
107.50
108.00
108. 50
109.O0
109.50
L1.0.00
110. so
111.OO
111 . 50
112.OO
112. s0
113. OO

113.50
113.90

o.o
o.o
o.o
o.0

L2.4
13.9
15.?
16. 4
20. s
34.7
54.4
67 .0
14.2
80.6
86.6
9?.t
97 .3

101 .2

I
I
I
I
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I outl et Stnucture F'i I e: NoRcEl . STR

!
P0ND-2 Vension: 5.17 S/N:

- Date Executed: Time Executed:

t
I 

*****xxx*x*x*x***x*******t ****rk*xxxxlvtr**trt(*)kr.*
NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

I

*:k **rc****x*:f ******rr*rr*****:k****rt*t rtt(********:f tr

Outf 'low Rating Table 5
Tab'le 5 = 3 ? 4

E'levation (ft) Q (cfs) Contributing Stnuctunes

105.50 0.0 4
to6.oo 1.0 4
106. 50 3.2 4
107.OO 6.7 4
107.50 10. 3 4
108.00 13.6 4
108. 50 L5.2 1

109.00 16.4 1

1O9.5O 20.5 L +2
110. OO 22 .5 4
110. 50 24 .2 4
111 . OO ?5.7 4
111.50 27.3 4
112 . O0 28.7 4
112.50 30.O 4
1L3.OO 31.3 4
113.50 32.6 4

11 3.90 33. 6 4

I
t
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
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STORM ROUTING

I
I
I
I
I
t
I
I
I
I
I
!
I
I
I
I
I
I

I
I
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I ilili; i';:' ; ; : t ; -7;il

I
I

- - -.INITTAL
Elevation =
Outflow =
Storage =

S /N:
14:04: 59

CONDITIONS -. - -
105. 50 ft

0.00 cfs
0 cu-ft

Page 1

Return Freqz 2 Years2YR

* *** rt * * ****** ** * **** **** * * ***

**
*
*
*
*
*

NORGE COMMERCIAL CENTER
BASIN # 1 AT US RT 60

*
*
*
*

******
*

***********************

Inflow Hydrograph: c:\ENGINEER\PONDPACK\NORGE\zYR1'HYD
n.ting taute-file: c:\ENGINEER\PONDPACK\NORGE\NORGEl'PND

I
I
I
I
I
I
I
I
l
I

INTERMEDIATE ROUTING
COMPUTATIONSGIVEN POND DATA

ELEVATION
(fr)

ourFtoT|
(cfs)

STORAGE
( cu-ft )

23/t
(cfs)

2S/t + 0
(cfs)

105.50
105.00
l-06. 50
107.00
107.50
108.00
108. s0
109. 00
109. 50
110.00
110.50
111 . 00
1L1.50
1L2.00
112.50
LL3.00
L13.50
113 . 90

0.0
1.0
3.2
6.7

r.0. 3
13. 6
L5 .2
L6.4
L7 .6
L8 .7
t9 .7
20 .6
2L.5
22.5
30. 0
31. 3
32.6
33. 6

0
3, 483
7,254

LL ,22L
L5 t392
L9 t77O
24 ,359
29 , t55
34,190
39 | 44L
44,9t9
50,629
56,575
62 t7 63
69,195
75,875
82,752
88,355

0.0
58. 1

L2A .9
187. 0
256 .6
329 .5
405.0
486. 1

569. 9
657 .4
748.7
843. 9
943. 0

t046 .2
1153 . 4
L264 .7
1379. 3
t472.7

0.0
59. 1

L24. t
t93 .7
266 .9
343. 1

42t .2
s02.5
587. 5
676.1
7 58.4
864. 5
954.5

1058.8
1 183. 4
L296 . O

1411 . 9
1505.3

T

I
I
I
I
I

Time increment (t) = 0'033 hrs'
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r POND-2 Version: 5. 17

f EXECUTED: 0s-1L-L992

-Pond File:
llnflow Hydrograph:routflow Hydrograph:

l::::::-::::
TIME
(hrs)

0.017
0.050
0. 083
0.117
0.150
0. 183
0 .2L7
0.250
0.283
0.317
0.350
0. 383
o .4L7
0.450
0. 483
0. 517
0.550
0. 583
0.617
0.550
0. 683
0.7L7
0.750
0. 783
0.817
0.850
0. 883
0 .9L7
0.950
0. 983
1.017
1.050
1.083
L. LL1
1. 150
1.183
L.2t7
1.250
1. 283
1_.317
1.350
1. 383

HYDROGRAPH

INFTO}I
(cfs)I

I
I
i

I

I
t

I

I
I

I
I

I

t
I

I
I
i

I

I
i
I
I

o.77
2.32
3. 86
5. 40
5.95
8. 49

10.03
11_ . 58
11. 58
11.58
11.58
11.58
11.58
11.58
11.58
1L.58
11.58
11.58
11.58
L1.58
11.58
1L.58
11.58
11_. 58
11_ . 58
11.58
11.58
1l_ . 58
11.58
11.58
11.58
11.58
11.58
11.58
10.03
8.49
5.95
5. 40

' 3.85
2.32
o .77
0. 00

S/N:
14: 04: 59 2YR

C : \ENGINEER\PONDPACK\NORGE\NORGEl
C : \ENGINEER\ PONDPACK\NORGE \ 2YR1
C : \ENGTNEER\PONDPACK\NORGE \ 2oUT 1

ROUTING COMPUTATIONS

Page
Return Freq z 2

. PND

. HYD

. HYD

years

I L+I2
(cfs)

3.1
6.2
9.3

L2.4
L5.4
18. 5
2L.6
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
23.2
2L.6
18. 5
15.4
L2.4
9.3
6.2
3.1
0.8

2S/E - O
(cfs)

2S/t- + O

(cfs)
OUTETOW

(cfs)

0.0
3.0
8.9

L7 .5
28. I
42.4
59 .2
77 .3
95.7

LL2.A
128. 3
L42.3
154. 9
156.3
175.5
185. 7
193. 9
20L.4
208. L

2L4 .2
2L9 .6
224.6
229 .0
233. 0
235.6
239 .9
242.8
245 .5
247.9
250.L
252. L

253.9
255.5
257.L
257.L
254 .3
248 .9
24L .2
23L.4
2L9 .9
206.7
L92.7

0.0
3.1
9.2

18. 1
29 .9
44. 3
61.3
80. 8

100. 5
118. I
135. 9
151. 5
155. 5
178. 1

189. 4
t99.6
208. I
2L7.L
224.5
231.3
237.3
242 .4
247 .7
252.2
256.2
259 .8
263. L
266.0
268.6
27L.0
273.2
275.2
277.L
278.8
27 8'.7
275.6
269.7
26L.2
254 .4
237 .6
223.0
207.5

0. 00
0.05
0. 16
0.31
0. 5L
0.75
1 .08
1.73
2.40
3. 02
3.79
4. 58
5.28
5.91
6 .48
6. 99
7 .44
7 .85
8.22
8. 55
8.85
9.L2
9. 36
9. 58
9 ,77
9. 9s

10.11
LO .26
10. 38
10. 48
10.58
10.65
L0.74
10. 81
10.81
10. 68
LO .42
LO.O2
9.49
8. 86
8. 14
7. 38

ETEVATION
(fr)
105. 50
105. 53
105. s8
105. 6s
105. 75
10 5. 87
106.02
106. L7
105.32
105.46
106. 58
106.70
106.80
106. 89
105.97
L07.O4
107. 10
107. 16
L07.2L
L07.26
107 . 30
107 . 34
107.37
107 . 40
107.43
107.45
L07.47
LO7 .49
107.51
107.53
LA7.54
107. 55
107.57
107. 58
107.58
107.56
L07.52
LO7 .46
107.39
107 . 30
L07.24
107.09
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I
T

I
I
il

T

I
I
I
I
I
T

I
I
I
t
I
I
I

PoND-2 Version: 5.17 S/N:
EXECUTEDc 05-LL-L992 14:04:59 2YR

***** Sunnary of Approxinat'e

Init,ial St,orage
Peak Storage Fron Storm

Total Storage in Pond

Page 3
Return Freq: 2 Years

* * * * * * * * * * * * * * !t rt * * SUMMARY OE ROUTING COMPUTATIONS * * * * * * * * * * * * * * * * * *

PONd FilE: C: \ENGINEER\PONDPACK\NORGE\NORGEl ' PND

Inflow Hydrographr c:\ENGINEER\PONDPACK\NORGE\2YR1 .HYD

ourflow Hydrograph: cr\ENGINEER\PONDPACK\NORGE\2OUT1 .HYD

Starting Pond W.S. Elevat'ion = 105.50 ft

**r'** Summary of Peak Outflow and Peak Elevation *rs***

Peak Inflow = t1.58 cfs
Peak Outflbw = 10.81 cfs
Peak Elevation = 107.58 ft

!{arning: Inflow hydrograph truncated

Peak Storage :

= 0 cu-ft
= t6,075 cu-ft

L6 t075 cu-ft

on left, side.
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I
I
I

lou

T,,

I'u
.18

t,,
25

28

32

I
I

.35

1..'

l 
nn'u

l'n'
.52

55

58

62

65

T

l:
I
I
I
I

POND-2 Version: 5.L7

Pond Eile:
Inflow HYdrograPhr
Outflow HydrograPh:

Peak Inflow =
Peak Outflow =
Peak Elevation =

S /N:
2YR

C: \ENGINEER\PONDPACK\NORGE\NORGEl .PND

C:\ENGINEER\PONDPACK\NORGE\2YR1 .HYD

C: \ENGINEER\PONDPACK\NORGE\2OUT1'HYD
EXECUTED:

Page 4

Return Ereqz 2 Years

0 5- 1 L-L992
14: 04: 5911.58 cfs

10.81 cfs
107.58 fr

Flow (cfs)
10.01.53.04.56.07.59.010.5L2.013.515.016.5---l l-----l:----l-----l- l-----l-----l-----l-----l-----l-

*
*
*
*
*
*
,'

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

TIME
(hrs)

FilC: C: \ENGINEER\PONDPACK\NORGE\2YR1
FilC: C: \ENGINEER\PONDPACK\NORGE\2OUT1

. HYD

. HYD
Qmax =
Qmax =

11.6 cfs
10.8 cfs

YR023_NORGE_CENTER_FARM_FRESH - 088



I
T

I
t
I
I
I
t
I
I
I
I
T

POND-2 Yersiont 5.t7
EXECUTED: 05-tL-L992

.---INITlAL
Elevation =
Outflow =
Storage =

S/N:
14: 04: 59

CONDITIONS--..
10s. 50 ft,

0.00 cfs
0 cu-ft

Page L

Return Freq: 10 YearslOYR

***************************"*

* ** * **** *********** ** *{'

InfIow Hydrograph: c:\ENGINEER\PONDPACK\NORGE\1oYR1'HYD
Rating Table file: C:\ENGINEER\PONDPACK\NORGE\NORGEl'PND

*
* NORGE COMMERCIAL CENTER
* BASIN * 1 AT US RT 60
*
*
*

*
*
*
*
*
*

INTERMEDIATE ROUTING
COMPUTATIONSGIVEN POND DATA

2Slt +
(cfs)

0
ELEVATION

(fr)
OUTTLOW

(cfs)
STORAGE
(cu-ft)

23/t
(cfs)

105.50
106.00
106.50
107.00
107.50
108.00
108. 50
109.00
109. 50
110.00
11-0 . 50
111 . 00
111 . 50
112.00
LLz .50
1 13. 00
1r.3. 50
113. 90

0.0
1.0
3.2
6.7

10.3
13. 6
L5 .2
L6 .4
t7 .6
18. 7
t9 .7
20 .6
2L .5
22.6
30. 0
31_. 3
32.6
33. 6

0
3, 483
7,254

LL t22L
L5 ,392
L9 ,77 O

24 ,359
29 , L65
34, 190
39 ,44t
44,9L9
50 | 629
55,576
62 ,7 63
59, 195
75,A76
82,752
88,356

0.0
58. 1

120 .9
187. 0

256 .6
329. 5
405.0
486. 1

559. 9
657 .4
7 48.7
843. 9
943. 0

LA46 .2
1153 . 4
L264.7
1379. 3
L472.7

0.0
59. 1

L24. L

L93.7
266 .9
343.1
42L .2
s02.5
587.5
676.L
768. 4
854. 5
964.5

1068. 8
1183 . 4
L296 . O

t4tl .9
1506.3

I
I
I
I
I
I

Tine increment (t) = o'033 hrs'
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t
I
I
I
I
I
I
I
I
I
t
I
I
t
I

POND-2 Version: 5.17
EXECUTED: 05-LL-L992

Pond File:
Inflow Hydrograph:
Outflow HYdrograPh:

INELOW HYDROGRAPH

TIME
(hrs)

rNrtovl
(cfs)

0.017
0.050
0 .083
0.117
0. 150
0. 183
0 .2L7
0.250
0. 283
0.317
0.350
0. 383
o .4L7
0.450
0. 483
0.517
0.5s0
0. 583
0.617
0.650
0.683
o.7L7
0.750
0.783
0.817
0.850
0. 883
0.917
0.950
0. 983
1.017
1.0s0
1.083
L. LL1
1. 150
L. 183
t .2L7

L .2L
3.63
6.06
8. 48

10.90
13. 32
15.75
18. 17
18. 17
18. 17
18. 17
18. 17
L8. L7
L8. L7
18. 17
18. 17
18. 17
L8. L7
L8. L7
18. 17
L8. L7
18. 17
18. 17
18. 17
18. 17
18.17
18. 17
18. 17
18. 17
15.75
13. 32
10.90

8. 48
5.05
3. 63
L.2L
0.00

S /N:
14:04: 59

TL+T.2
(cfs)

4.8
9.7

14. 5
L9 .4
24 .2
29.L
33. 9
36. 3
36. 3
35. 3
36. 3
36. 3
36. 3
36. 3
36. 3
36. 3
36. 3
35. 3
36. 3
36. 3
36. 3
36. 3
36. 3
36. 3
36. 3
35. 3
35. 3
36. 3
33. 9
29.L
24 .2
L9 .4
14.5
9.7
4.8
t.2

lOYR

Page 2

Return Freq: 10 Years

C: \ENGINEnnfpOUOPACK\NORGE\NORGEl'PND
C:\ENGINEER\PONDPACK\NORGE\1OYR1'HYD
Cr \ENGINEER\PONDPACK\NORGE\1OOUT1'HYD

ROUTING COMPUTATIONS
-----

zS/E - o I 2slt + o I ouTrLOW IELEVATTON

iit"r- i -- (crs) 1 (crs) 
| --11:]

0.0
4.7

13. 9
27 .5
45.3
66. 8
91. 3

118. I
145.5
L69.7
L9L.4
zLL.O
228.7
244.6
259.L
212.4
284 .5
295 .6
305.7
314.9
323.7
332 .2
340. 3
348. 0
35s.5
362.6
369. 5
375. 1

382.4
386. 1

385.0
379.3
369 .2
354.9
335. 5
314.3
290.7

0.0
4.8

t4.4
.28.4
46. 8
69.5
95.8

125.3
155.1
181. 9
206.0
227.8
247 .4
265.0
280 .9
295. s
308. 7
320. 8
331. 9
342.O
351.3
360. 1

368. 5
376.6
384. 4
391.8
399. 0
405.8
4L2.4
416. 3
4L5 .2
409 .2
398. 7
383.8
364.6
341.3
315.5

0.00
0. 08
0 .24
0. 48
0.79
1. 35
2 .24
3.26
4.16
6.11
7 .3t
8. 38
9. 34

10.21
10.91
11. 54
L2.LT
L2.64
13.11
13. 55
L3.77
13.95
t4. t2
L4.29
14.45
14.60
L4.7 4
14. 88
15.02
15. 10
15.08
14.95
L4.7 4
14. 43
14.04
13. 52
t2.40

105. 50
105. 54
105.52
105.74
105.90
106.08
106. 28
106.51-
L06.72
LCI6.92
107 . O8
LO7 .23
to7.37
LO7 .49
107.59
107.69
ta7.77
107.8s
107.93
LO7.99
108.0s
108. 11
108. 16
108. 2 1

108. 25
108. 31
108. 35
108. 40
108. 44
toa.47
108. 45
LOA.42
108. 36
108. 26
108. 14
107.99
to?.82

t
I
*

I
I
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I POND-2 Versionr 5. 17 S/N: h^r..s- Fsa 
Page 3

I iiiCutUo, 0s-1 L-Lggz L4:04:59 10YR Return 'Freq: 10 vears

I

If **************r'*** SUMMARY OF ROUTING COMPUTATIONS *********r'r"'******
-
- PONd EilE: C: \ENGINEER\PONDPACK\NORGE\NORGEl ' PND

I Inftow Hydrograph: C: \ENGINEER\PONDPACK\NORGE\10YR1 .HYD
I Oriftow iydrograph: C:\ENGINEER\PONDPACK\NORGE\10oUTL .HYD

I
I Starting Pond w.S. Elevation = 105.50 ft

I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

***** Summary of Peak Outflow and Peak Elevation ***

Peak Inflow = 18.17 cfs
Peak Outflow = 15.10 cfs
Peak Elevation = L0A.47 ft

***** Sumrnary of Approximate Peak storage *****

Initialstorage = 0cu-ft
Peak St,orage From Storn = 24,068 cu-ft'

Total Storage in Pond = 
---;;';;;-;;:;;

Warning: Inflow hydrograph truncated on left side'
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I
I

lou

1,,
l''u

.18

1,,

J .'ru*

.42

.45

.48

I '6s

I
I

1..,
.35

I ..,

.52

I,u
I l,

I
i:
I

Page 4
poND-2 Version: 5.17 S/N: 

10yR Return Freer 10 years

PONd EiIE: C: \ENGINEER\PONDPACK\NORGE\NO*GEI 'PND

rnf low Hydrograph: c, \ENciNiiilrpol,roPACK\NORGE\ 10YR1 ' HYD

out,f row Hydr"gr'.pr,: c: \ENGii,iiinrpoNDPAcK\NoRGEtto3l[lu*i3Too5-11- Lss2
14:04259

r Peak Inflow =

I Peak out'flow =r Peak Elevation =

18. 17 cfs
15. 10 cfs

108.47 ft

r ^ Flow (cfs)

I 0.0 2.O 4.0 6'0 8'0 1O'O L2'o 14'O 16'0 18'0 20'0 22'O

---l- l-----l-----l -l:--::i-----l-

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

TIME
(hrs)

FilC: C: \ENGINEER\PONDPACK\NORGE\1OYR1
File: C: \ENGINEER\PONDPACK\NORGE\10OUT1

. HYD

. HYD
Qnax =

Qmax =

L8.2 cf s
15.1 cfs
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I
I
I
I
I
I
I

POND-2 Version: 5.17
EXECUTED: 05-LL'L992

--. -INTTIAL
Elevation =
Outflow =
Storage =

S/N:
14:04: 59

CONDITIONS-.--
1-05.50 fr

0.00 cfs
0 cu-ft

2 5YR

*
* NORGE COMMERCIAL
* BASIN * 1 AT US
*
*
*

Page 1

Return Freq r 25 Years

*****************************
*

CENTER *
RT60 *

.,t
*
*

** * ****** ** !t * * * * *tr ** Jt * * ** ** **

Inflow Hydrograph: c:\ENGINEER\PONDPACK\NORGE\2sYR1 .HYD

Raring faUte file: C:\ENGINEER\PONDPACK\NORGE\NORGEl .PND

GIVEN POND DATA
INTERMEDIATE ROUTING

COMPUTATIONS

I ELEVATTON
| (fr)
l----
I 105.s0

L06.00
106. 50
107.00
107.50
1.08.00
108. 50
109.00
109. 50
110.00
1L0.50
111 . 00
1L1.50
112.00
112.50
113.00
113 . 50
113 . 90

OUTTLOW
(cfs)

STORAGE
(cu-ft)

23/t
(cfs)

zSlL + 0
(cfs)I

I
t
I
I
I
I
I
I
I
I
I

0.0
1.0
3.2
6.7

10.3
13.5
L5 .2
L6.4
L7 .6
18. 7
L9.7
2A .6
2L.5
22.6
30.0
31. 3
32.6
33. 5

0
3, 483
7,254

LL ,22L
15,392
L9,774
24,359
29 , L65
34, 190
39 ,44L
44,9L9
50 ,629
55,576
62 ,7 63
69 , L95
75,876
82,752
88,356

0.0
58. L

L20 .9
187.0
256.6
329.5
406.0
485. 1-

569. 9
657 .4
748.7
843.9
943.0

IO46 .2
11s3.4
L264 .7
1379.3
L47 2 .7

0.0
59. 1

L24. L

193. 7

266 .9
343. 1

42L.2
502.5
587.5
676.L
7 68.4
864.5
964.5

1068.8
1 183. 4
L296 . O

1411 . 9
1s06.3

Time increnent (t) = o'033 hrs'
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1 ilil3;i,X:'; ; :l ; -?;!l

- Pond File:
I rntlow HydrograPh:
I outflow Hydrograph:

I
I

I
I

I

I
I

I
I

I

I
I

I
li

I

ll
I

I
I

I

li
I

ri

I'

I

INFLOW HYDROGRAPH

TIME

- - ll::l _

0.017
0.050
0.083
0.117
0.150
0. 183
o .2L7
a .254
0.283
0. 3L7
0.350
0, 383
a .4L7
0.450
0. 483
0.517
0.550
0. 583
0.617
0.650
0.683
o .7 L',l
0.750
0. 783
0.8r.7
0.850
0. 883
o .9L7
0.950
0. 983
1.0r.7
1.050
1.083
L. LL1
1.150
1. 183
L .2t7
1.250
1. 283
L.3L7
1.350
1. 383

INTTOW
(cfs)

1.40
4. L9
6 .99
9.79

t2.58
1s.38
L8. L7
20 .97
20 .97
20 .97
2A .97
20 .97
20 .97
20 .97
20 .97
zCI .97
20 .97
20 .97
20 .97
20 .97
20 .97
2A .97
20 .97
20 .97
20 .97
20 .97
20 .97
20 .97
20 .97
20 .97
20 .97
20 .97
20 .97
20 .97
L9 .57
L6 ,77
13. 98
11.18

8. 39
s. 59
2 ,84
0.00

S /N:
14:04 r 59 2sYR

C : \ENGTNEER\PONDPACK\NORGE\NORGEl
C : \ENGINEER\ PONDPACK\NORGE \ 2 sYR1
C : \ENGINEER\ PONDPACK\NORGE \ 2 5OUT1

ROUTING COMPUTATTONS

PaEe 2

Return Ereq r 25 Years

. PND

. HYD

. HYD

I 1+I2
(cfs)

zslt - O

(cfs)
2slt + O

(cfs)
OUTFLOW

(cfs)
ELEVATION

(fr)

5.6
Lt .2
16.8
22.4
28. 0
33. 6
39. 1

4L.9
4L.9
4L.9
4L .9
4t.9
AL .9
4L .9
4L.9
4L .9
4L .9
4L.9
4t.9
4L.9
4L .9
4L.9
4L.9
4L .9
4L .9
4L.9
4L.9
4L .9
4L .9
4L.9
4L .9
4L.9
4L .9
40. s
35. 3
30. 8
25 .2
19. 5
14. 0
8.4
2.8

0.0
5.4

16. 0
31.7
52.2
76.8

104. I
135. 6
165.8
L92 .9
2L7 .4
239.5
259 .6
277.9
294.7
310.0
324.4
338. 1

35r..4
364. 1

376.2
387. 9
399 .2
4t_0. 1

420 .8
431. L

44L. L

450.8
460 .2
469 .4
478.3
486. 9
495.3
503. 5
510.0
512.3
509. 1
500.6
446 .9
468. 1

444.5
4L6.L

0.0
5.6

16.5
32. I
54. 1
80. 2

110.3
144. 0
L77.5
207 .7
234.9
259.4
281.4
301.5
319. 9
336. 6
351.9
366. 3
380. 1

393. 3
406.0
4L8 .2
429 .8
441. 1 l.
452. L
462.7
473. 0
483.0
492.7
502.2
511.3
520 .2
528. 8
5s7.2
544.0
546.4
'543. 1

534. 3
520 .2
500. 9
475.5
447.3

0. 00
0.09
0. 28
0.56
0.92
L.1L
2.73
4.20
5. 88
7. 39
8.72
9. 93

10. 93
11.80
L2.59
13.32
13. 78
L4 .07
14. 36
14. 63
14. 89
15.14
15. 33
15.49
15.66
15 . 81-

15.96
15.11
t6 .25
16. 39
t6 .52
16.65
L6.77
16.89
16.99
L7.02
L6 .97
16.85
15'. 6 5
16.38
t6.02
15. 58

105. 50
105.55
105.64
105.78
105.96
106. 16
106.39
105. 54
106.88
107.10
L07.28
107.45
107 . 60
L07.73
107.85
LO7.96
108.06
108.15
L08.24
108. 32
108. 40
108. 48
108. 55
108. 62
108. 59
108. 75
108. 82
108. 88
108. 94
109.00
109.05
109. 10
109. 15
109. 20
L09 .24
L09 .26
L09 .24
109.19
109.10
108. 99
108. 84
108. 66

I
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-POND-2 
Version: 5 . 17 S /N: Page 3

Iuxucutpo, 05-11-1992 L4:04:59 25YR Return Freqz 25 years
r

I

I **********:t****r'** suMMARy or RourrNG coMpurA1roNs **!t******!r********I
r Pond File: c: \ENGINEER\PONDPACK\NORGE\NORGEl .PND

I Inflow Hydrograph: C: \ENGINEER\PONDPACK\N0RGE\25YR1 .HYD
t Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\25OUT1 .HYD

I Starting Pond W.S. Elevation = 105.50 ft

I
I
I
t
I
I
I
I
I
I
I
I
I
I

***** Summary of Peak Outflow and Peak Elevation *****

Peak Inflow = 20.97 cfs
Peak Outflow = 17.02 cfs
Peak Elevation = L09.26 ft

* * * d' * Sunnary of Approximate Peak Storage '3 
* * * *

Initial St,orage = 0 cu-ft
Peak st,orase Erom storn = __-11:]l:_:l_::
Total Storage in Pond = 31,758 cu-ft

tfarning: Inflow hydrograph truncated on left side.
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I
I
I
I
lou

.08

1,,

l"
t"

.25

1,,

l'u

l:,
l.'

.42

lnu

1,,

luu
.58

1,,

l*
I
I

PoND-2 Version: 5.L7 S/N:
2 5YR

Pond File: C: \ENGINEER\PONDPACK\NORGE\NORGEl . PND
Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\25YR1 .HYD
Outflow Hydrographr C: \ENGINEER\PONDPACK\NORGE\2SOUT1 .HYD

Page
Return Freq:

4
25 years

Peak Inflow =
Peak Outflow =
Peak Elevation =

20.97 cfs
L7 .02 cf s

LOg.26 ft

EXECUTED: 05-LL'L992
14: 04 I 59

Elow (cfs)
2 6.3 8.4 10.5 L2.6 L4.'l 16.8 18.9 2L.A 23.1

r-----l-----l-----l- l-----l-----l-----l-----l-

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

TIME
(hrs)

File: C:
File: C:

\ENGINEER\PONDPACK\NORGE \ 2 5YR1
\ENGINEER \ PONDPACK \ NORGE \ 2 5OUT 1

. HYD

. HYD
Qmax =

Qnax =

2L.O cfs
L7.0 cfs
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I P0ND-2 Vens'i on : 5. 17 S/N:

fexecurrD: 05-13-1992 11:47:33
Page 1

I
I
I
I
t
I
t
I
I
I
I
I
I
I
I
I
I
I

*rkx**t(x.rt****xr(x****x******r.***x* x****r.r(*** r(t(*****lr.**
Y.*
X NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY ,.
':r BASIN#I *
,r*
**

t*
*****t **t<********rr*:t ******t *x**r.***r.**x*y.t(:k:k***tcrr***

Inf'low Hydnognaph: C:\ENGINEER\PONDPACK\NORGE\100YR1 .HYD

Rat'ing Tab'le f i 'le : C: \ENGINEER\PONDPACK\NORGE\NORGEI . PND

----INITIAL CONDITIONS..--
Elevation = 1O5.50 ft
Outf'low = O.OO cfs
Storage = O cu-ft

GIVEN POND DATA

INTERMEDIATE ROUTING
COMPUTATIONS

ELEVATION
(ft)

OUTFLOW
(cfs)

STORAGE
(cu-ft )

?s/t
(cfs)

2S/r + O

(cfs)

105.50
106. O0
106.50
107.O0
107.50
108. OO

108. 50
109. OO

109. 50
110. OO

110.50
111 . OO

111 . 50
1 12 .00
112.50
I 13 .00
113 . 50
113.90

0.o
1.O
3.2
6.7

10. 3
13. 6
L5.2
16. 4
20. 5
22.5
24.2
25.7
?7.3
28.7
30. o
31. 3
32.6
33.6

o
3,483
7 ,254

LL,22r
15,392
t9,77O
?4,359
29, 165
34, 19O
39,441
44,919
50,629
56,576
62,763
69, 1.95
75,876
82,752
88, 356

o.0
58. 1

120. 9
187 .0
256.6
329. 5
406.0
486.L
569. 9
657.4
7 48.7
843.9
943 .0

LO46.2
1153.4
1264.7
L379.3
t472.7

o.0
59. 1

L24.L
193.7
266.9
343.L
42t.?.
502.5
590. 4
679.9
772.9
869.6
970. 3

1074.9
1183. 4
1296. O

1411.9
1506. 3

Time increment (t) = O.O33 hrs-
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rPond Fi'le:
llnf 'low Hydrograph:
-outflow Hydrograph:

lv:::-T:::ti::-

P0ND-2 Version: 5,L7
EXECUTED: 05-13-1992

Sr/N:
11:47: 33

C : \ENGINEER\PONDPACK\NORGE\NORGEl . PND

C:\ENGINEER\PONDPAcK\NORGE\1ooYR1 .HYD

C:\ENGINEER\PONDPACK\NORGE\OUT .HYD

ROUTING COMPUTATIONS

I

I

t-
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I

I
t

I

I
I

I
I

I

I
I

I
I

i
I

I
I

I
I

I

I
I

I
I'

I

TIME
(hrs)

INFLOW
(cfs)

I1+I2

_f::l__

6.3
r?.5
18. I
25. 1

31.3
37 .6
43.9
47 .O
47 .O
47 .O
47 .O
47 .O
47 .A
47.O
47 .O
47 .A
47 .O
47 .O
47.O
47 .O
47 .O
47. O

47 .O
47 .O
47 .O
47 .A
47 .A
47.O
47.O
47 .O
47.O
47 .O
47.O
47 .O
47 .O
47 .O
47 .O
47 .O
47.O
47 .A
47 ,O
47.O
47.O
47 .A

zs/t - O

-_-_f11-__
o.o
6.1

18.O
35.5
58. 5
85. 7

117.O
. 150.7

183.9
213.9
240.9
265.5
?87.9
308.4
327 .7
346.2
364.O
381.O
397.4
413.3
428.8
443.7
458. 3
472.2
484.9
496. 3
506. 7
516. 1

524.7
532.4
539. 5
545.8
551.7
557.3
562.7
567.9
572.8
577.5
581.9
586. 2
590. 3
594.2
597.9
60r..5
604.9

zSlL + O

{cfs )

OUTFLOW

(cfs)

o.017
0.o50
o.083
0.117
0. 150
o.183
o.2L7
o.250
0.283
0.317
o. 350
o.383
o .417
0.450
o.483
0.517
0.550
0. 583
o. 617
o.650
0.683
o.7L7
o.750
o. 783
o.817
o.850
0.883
0. 917
o.950
o. 983
1.O17
1.O50
1.083
1.11.7
1 .150
1. 183
t.2L7
1.250
1.283
1.317
1.350
1.383
t.417
1 .450
1.483

1.57
4.70
7.83

10.97
14. 10
L7.23
20. 36
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23. 50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23. sO
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50
23.50

o.o
6.3

18. 6
36.8
60.6
89.8

t23.3
160.8
t97 .7
230.9
260.9
287.9
312.5
334.9
355.4
37 4.7
393.2
tl11.O
4?8.O
444.4
460.3
475.8
490.7
505.3
519.2
531.9
543. 3

5s3.7
563. 1
57 L.7
579.4
586.5
592. B

598.7
604.3
609.7
614.9
619.8
624.5
628.9
633.2
637.3
64L.2
644.9
648.5

o.oo
o.11
o. 31
o.62
1.05
2.O4
3.L7
5. 05
6.90
8.53

10.01
LI.zL
L2.27
13.24
13.85
t4.25
14.63
14.99
15. 30
15.54
15.78
16. OO

16.23
16.53
17. 18
t7 .77
18. 30
18. 79
19.23
19.63
19.99
20.32
20.55
20.69
20.81
20.93
21.05
2t.t6
2L.?6
2t.36
2L.46
21.55
2t.64
2r.72
21.80

Page 2

ELEVATION
(ft)

105.50
105.5s
10s.66
105.81
106.01
10'6.24
106.49
106.76
107 . 03
to7.25
107.46
107.64
107.80
107.95
108.08
108.20
108. 32
108. 43
108.54
108. 54
108. 74
108.84
108.93
109. 02
109. 10
109. 17
10e.23
109.29
109. 34
109.39
109. 44
109. 48
109.51
109.55
109.58
109.61
109.64
109.66.
109.69
tog.72
109.74
109.76
109.78
109.80
109.82
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,r P0ND-2 Ve rs j on : 5 . 17 S,/N:
IEXECUTED: O5-13-1992 11:47: 33
It

-Pond 
Fi'le: C:\ENGINEER\PONDPACK\NORGE\N0RGE1 .PND

lfnftow Hydnognaph: C:\ENGINEER\PONDPACK\NORGE\1OOYR1 .HYD
IOutf.Iow Hydrognaph: C:\ENGINEER\PONDPACK\NORGE\OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

Page 3

I
I

t
t

I

I
I

I
I
il

I
I
t

TIME
(hrs)

INFLOW
(cfs)

I 1+I2
(cfs)

zs/t - A
(cfs )

ZS/t + O

(cfs)
OUTFLOW

(cfs)
ELEVATION

(ft)

1 .517
1.550
1.583
1 .617
1.650
1.683
L,7L7
1.750
1.783

23.50
20.36
t7.23
14. 10
10. 97
7.83
4.70
1.57
0.oo

47 .O
43.9
37.6
31. 3
25.L
18. I
12.5
6.3
1.6

608.1
508.3
60?.4
590.8
573.7
551.4
525.4
496.2
46s. 1

651 .9
652. O

645.8
633.7
615.8
592.5
563.9
531.7
497.7

2L.87
21.88
zt.7 4
2t.47
2I.O7
20.5s
L9.27
L7 .76
16. 33

109.84
109.84
109.81
109.74
109.64
109. 51
109.35
109. 17
108.97

I
t
I
I
I
I
t
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IP0ND-2 Vension: 5.17 S/N:

IEXECUTED: 05-13-1992 11:47: 33

I

Page 4

I
I xt(*x*x**t(t )f,r.***:t*t( SUMMARY OF ROUTING COMPUTATIoNS *rv**rfrf*xxx*|r*'(***rk

f Pond Fi le: C:\ENGINEER\P0NDPACK\N0RGE\NORGEI .PND

I Inf'low Hydrograph: C:\ENGINEER\PONDPACK\NORGEUOOYRI .HYD

Outf'low Hydrograph: C:\ENGINEER\P0NDPACK\NORGE\OUT .HYD

I Starting Pond W.S. Elevation = 1O5.5O ft
I
EI
I t***v' Summary of Peak Outf'low and Peak E'levatisp :tx:k*:k

I
t
I
I
- Wanning: Inf'low hydnognaph truncated on 1eft side.
\r

I
I
I
I
t
I
I
I

Peak Inflow = 23.5O cfs
Peak Outflow = 21.88 cfs
Peak Elevation = 109.84 ft

***** Summary of Appnoximate Peak Storage *x,.*x

Ini ti a'l Storage = O cu-ft
Peak Stonage From Storm = 37,804 cu-ft

Tota'l Storage in Pond = 37,804 cu-ft
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I
I
I
I

P0ND-2 Vension: 5.17 S/N:

C:\ENGINEER\PONDPACK\NORGE\NORGEl .PND
C: \ENGINEER\P0NDPACK\NORGE\looYR1 .HYD
C:\ENGINEER\PONDPACK\NORGE\OUT .HYD

Page 5

EXECUTED: O5-13-1992
11:47: 33

Pond File:
Inflow Hydnograph:
Outflow Hydrograph:

Peak f nf ]ow =
Peak Outf ]ow =
Peak E]evation =

lo5
.08

1,,

1,,

1,,
.25

f,,

I
l,'
.4?

lou

lFs
.58

J'"

f'
t
h:

23.50 cfs
21.88 cfs

109.84 ft

Flow (cfs)
o.0 2.4 4.8 7.2 9.5 t7.A L4.4 16.8 19.2 2t.6 24.O 26.4

| ----- | ----- | ----- | ----- | ----- | ----- I ----- | ----- | ----- | ----- | -
I
I

-l *
l*

-l *t.
l*

-l . *
lxl.

-l t(

l*
-l *

l*t.
-l *

tJrt.
-l - *

t*'I-l . *
l*

-l t
l*t'

-l *t.lxt.
-l *
lx

-l *
lx

-l *
l*

-l *
lx

-l *
I

lxt.
-l *
l*

-l *l',1
I
I

TIME
(hrs )

Fi le: C:\ENGINEER\PONDPACK\N0RGE\I00YRL .HYD Qmax =
Fi le: C:\ENGINEER\P0NDPACK\N0RGE\0UT .HYD Qmax =

23.5 cfs
21 .9 cfs

I
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NORGE SHOPPING CENTER

REBKEE PARCEL

STORMWATER MANAGEMENT FACILITY # 2

AT

NORGE LANE

so. No. 19700

Prepared By

Michael BakerJr.r Inc.
1602 Rolling Hills Drive

Ric hmond, Virgin ia 23229
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PREDEVELOPED HYDROGRAPHS
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I
I
I
I
I
t
I
I
I
I
I
t
I
I
I
I
I
I
I

Quick TR-55 Ver.5.46
Executed: 16 259247

S /N:
05-1L-L992

MODIFIED RATIONAL METHOD
Graphical Summary for Maximum Required Storage

Eirst peak outflow point assuned to occur at inflow recession leg.

NORSE RETAIT CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OF STTE
DRAINAGE BASIN/INTITTRATION BASIN *2

* * J. t * ir * * * * * * Jr * * * r, * * * *lr * * * rt * * * * * * * * * *** * rt * * * * * * * ** * * * * * * * * * * * * rt * * * J, *,. * *

* Peak Inflow: 6. 10 cfs Inf low . HYD st,ored: 2YR2PRE . HYD *
***!r***********rr***************************t(rt*Jt******!r****************

I Td = )5 minutes I Return Freq r 2 Yr
/--- Approx. Duration for Max. Storage -- / C adj.factor: 1.00

* RETURN EREQUENCY: 2 Yr
" 'C' Adjustment: 1.000

Tc=
I=
a=

I Allowable Outflow:
I Required SLorage:

15.00 minutes
3.893 in/hr
7.92 cf s

Area (ac):
Weighted C:
Adjusted C:

Td= 25
2 .999
5. 10

27. minute s

4 .07
0. 50
0.50

minutes
in/hr
cfs

I=
9=

F
L
o
!{

c
f
S

Fe#.
I
I

IocJT r/lrrrrt clyrffifnp'

-s

G-IIEltbw)

NOT
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I
I Quick TR-sS ver.5.45 s/N:r Executed: 16 259247 05-1L-t992

I
lGraphica'x3:#I}''ll*il3xtl'il'I:l3,'.uStorage

NORGE RETAIL CENTER HYDROTOGIC DATA
DRAINAGE AREA TO RR AT REAR OT SITE
DRAINAGE BASIN/INFILTRATION BASIN #2

*****!*****************************************************************

t
t
I
I
I
I
I
t
I
I
I
I
I
I
I

** STORM DURATION = Tc for Max.Storage*--- ------** Peak Inflow: 10.39 cfs Inflow .HYD stored: 1OYR2PRE.HYD *
*********************rr***************************************lr******!t*

*
* RETURN fREQUENCY: t0 yr* 'C' Adjustment: 1.000
*

Tc=

O=z

Allowable Outflow: ff :
Required Storagez HD,. *

15.00
5.103
10.39

ninutes
in/hr
cfs

Area (ac):
t{eighted C:
AdjusLed C:

4.07
0.50
0. 50

F
L
o
vf

c
f
s

nbsr
0= 10.00 cfs
(A11ow. Outf Iow)

::l=::=:::::

minutes
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I
t
I
I
I
I
I

Quick TR-55 Ver. 5.46 S/Nr
Executed: 16 259r47 05-1L-L992

MODIFIED RATIONAL METHOD
Graphical Summary for Maximun Required Storage

First peak outflow point assuned to occur at, inflow recession Ieg.

NORGE RETAIL CENTER HYDROLOG]C DATA
DRAINAGE AREA TO RR AT REAR OT SITE
DRAINAGE BASIN/INFTLTRATION BASIN #2

*** J, ** * ******** ****** * * ***** **

* RETURN FREQUENCY: 25 Yr* 'C' Adjustnent: 1.100

* Jr * * * * rr * * * * * * * * * * * * * * * rL{, * * tt

I Allowable outflow' lxltsb *

I Required St'oragei Ft. *
*

I

------ /

I
I
I
I

*
* D^ Al, Tn €1 at.r 10.58 cfs Inflow .HYD stored: 25YR2PRE.HYD *Peak Inflow:
*r.***rt*****************r.*****r.*******!t*******************************lt

I Td = 15 minutes
/--- Approx. Duration for Max. Storage

Return Freq z 25 Yr
C adj. factor: 1. L0

Tc=
I

n=-

15.00 minutes
6.030 in/hr
13.50 cf s

Area (ac):
Weighted C:
Adjusted C:

4.07
0. 50
0.55

minutes
in/hr
cfs

TI
o

l''
c

l:

Ge
G.. Td=

I=
0=

25
4.770
10.68

fqoSf cf'mfL Durfr?c^') gE:lFfs
(ffi)

I
I
I
I
I

25.9 5 minutes

YR023_NORGE_CENTER_FARM_FRESH - 106



t
I
I
I
I
I
t
t
t
I
T

Quick TR-55 Ver.5.46 S/N:
Executed: 16 259t47 05-1L-L992

" RETURN FREQUENCY: 100 Yr* 'C' Adjustment: 1.250

Tc=

n=z

I Allowable Outflow, |rffirds *

I Required Storage: tt?!!lQl?!ft. *

MODITIED RATIONAL METHOD
Graphical Summary for Maximun Required Storage

First peak outflow point, assumed to occur at inflow recession Ieg.

NORGE RETAIL CENTER HYDROTOGIC DATA
DRAINAGE AREA TO RR AT REAR OF SITE
DRAINAGE BASIN/INFILTRATION BASIN *2

* * * * * * * * * * * r. * * * * * * * * * J, * * * * t * * * * * * * * ** * * * * * * * * ** *** * * * * * ** * * *** ** * * * * * *

* Peak Inflow: 12.2L cfs Inflow .HYD stored: 10OYR2PR'HYD *
*****rt***J,**xr.*rr**************rr***************************************

I Td = 35 minutes I Return Freq: 100 Yr
/--- Approx. Duration for Max. Storage ----"/ C adj.factorz L.25

15.00 minutes
7.233 in/hr
18.40 cfs

Area (ac):
Weighted C:
Adjusted Cr

Td= 35
4 .802
L2 .2L

37.7 2 minutes

4 .07
0. 50
0.63

ninute s
ln/hr
cfs

.1.

I=
o=

II
o

lw
c

t:
t
I
I
I
I

#e
.qlElFllrt.

G
Fir.ircb\,t)

NOT sc
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I

t guick TR-s5 Ver. 5. 45 S/N:
Execut.ed: 16 259247 05-1L-t992

I NORGE RETAIL CENTER HYDROLOGIC DATA
I DRAINAGE AREA To RR AT REAR OE SITE

DRAINAGE BASlN/INEILTRATION BASIN *2

I **** Modified Rational Hydrograph *****
Weighted C = 0.500 Area= 4.O7O acres Tc = 15.00 ninutes

I Adjusred c = 0. 500 Td= 25. 00 min. f= 3. 00 in/hr Qp= 6 . 10 cfs
I

RETURN FREQUENCY: 2 year storn Adj.factor = 1.00
I out,put f ire: 2YR2PRE . HYD
I

HYDROGRAPH EOR MAXIMUM STORAGE
For the 2 Year Storm

I
Time

Hours
Tine increment = 0.033 Hours

Tine on left, represents time for first, I in each row.

0.017
0.250
0. 483

I
I
I
I
I
I
I
I
I
I
I
I

0.41 L.22 2.03 2.85 3.66 4.48 5.29
5.10 6.10 6.10 6.10 6.10 6.10 5.29
4.48 3.55 2.85 2.03 L.22 0.41 0.00
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I
I *::l,ll;'i
I
I

We ighted

I Adjusted

Ver.5.46 S/N:
6 t59 z 47 05-1 L-L992

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR. AT REAR OT SITE
DRAINAGE BASTN/INTILTRATION BASIN *2

**** Modified Rat,ionaI Hydrograph *****
C = 0.500 Area= 4.070 acres Tc = 15.00 minutes

C = O. 500 Td= 15.00 min. f= 5. 10 in/hr Qp= 10 ' 39 cfs

RETURN FREQUENCY: 10 year storm Adj.factor = 1.00
I output file: IoYR2PRE.HYD
I

t
HYDROGRAPH FOR MAXIMUM STORAGE.

For the 10 Year Storm

Time increnent = 0.033 Hours
Time on left represents time for first Q in each row.

Time

I 1::::
9. 00
2.08

7 .62
3. 46

6 .23
4. 85

4. 8s
6 .23

3. 46
7 .62

2. 08
9. 00
0. 00

0. 69
10. 39
0. 59

t
5
I

7
0
3

0
2
4

0
0
0I

I
I
I
I
I
I
I
I
I
I
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I
lBx

t
I
I
I
I
I

ick TR-55
ecuted: 1

Weighted

Ad j usted

RETURN F
Output f

Tine
Hours

Ver. 5.46 S/N:
6 z 59 z 47 05-1 L-L992

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OT SITE. DRAINAGE BASIN/TNFILTRATION BASIN *2

**** Modified Rational Hydrograph *****
C = 0.500 Area= 4.070 acres Tc = 15.00 minutes

C = 0.550 Td= 25.00 nin. f= 4.77 in/hr 9p= 10.58 cfs

REQUENCY t 25 year storm Adj. factor = 1. 10
ilC: 25YR2PRE. HYD

HYDROGRAPH FOR MAXIMUM STORAGE
Eor the 25 Year Storm

Time i-ncrenent = 0.033 Hours
Tirne on left represents time for f lrst A in each roI^I.

o.1L 2.L4 3.55 4.98 6.4L 7.83 9,.25
10.68 10.68 10.68 10.58 10.68 10.58 9.25
7. 83 6.4L 4. 98 3. 55 2. L4 0 .7 L 0. 00

0.017
0.250
0.483t

I
I
I
I
I
I
I
I
I
I
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I
T3:

I
l
I
I
I
t
I

ick TR-55 Ver.5.46 S/Nr
ecuted' 

1a 

: 59: 47 0 5- 1 1 -I992

l{e i ghted

Ad j usted

RETURN F
Output f

Time
Hours

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OT STTE
DRAINAGE BASIN/INFITTRATION BASIN *2

**** Modified Rational Hydrograph *****
C = 0. 500 Area= 4.070 acres Tc = 15.00 ninutes

C = 0.625 Td= 35.00 min. J= 4.80 in/hr Qp= t2.21 cfs

REQUENCY: 100 year storm Adj.factor = 1.25
ilE: 1OOYRzPR. HYD

HYDROGRAPH fOR MAXIMUM STORAGE
For the 100 Year Storm

Tine increment = 0.033 Hours
Time on left represents time for first Q in each row.

0.81 2.44 4.07 5. 70 7. 33 8.95 10. 59
L2.21 1 2 .2L L2.21 1 2.2L L2.2 1 1 2.2L L2.2L
L2.21 12.2L L2.21 12.2L 10.59 8.96 7.33
s. 70 4.a7 2.44 0.81 0.00

0.017
0.250
0. 483
0.7L7

I
t
I
I
I
I
t
I
I
T
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II

r
-I Quick TR-s5 ver.5.46 S/N:
r Executed: 16 t59t47 05-1L-L992

INoRGERETAILCENTERHYDRoLoGIcDATA
I DRAINAGE AREA TO RR AT REAR OE SITE

DRAINAGE BASIN/INFILTRATTON BASIN *2

I

I
l
I

******SUMMARYoFRATIoNALMETHoDPEAKDISCHARGES******

A = adj * c * I * A

!{here, Q=cfs, c=l{eighted Runoff coefficient, I=in/hour, A=acf€s
adj = , c, adjustrnent factor for each return frequency

RETURN FREQUENCY = 2 Years
'C'adjustment,, k =L
Adj . 'C' = Wtd. 'C' x 1

-I Subarea Runoff Area
It Descr . 'c' acres

Tc Wt,d.
( min ) 'C'

= ========= === = ===== ====
Adi. I Total
'C' in/hr acres

=;::;=;=

(cfs)

t AREA 9 o. soo 0.62
I AREA 10 o.5oo 0.9L

AREA 11- 0.500 2.54
7 .920. 500 3.893 4.0715.00 0. 500I

t
I
t
I
t
I
I
I
I
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I
t
I Quick TR-55 Ver.5.45 S/N:
I Executed: t5 t59;47 05-1t-L992

I
I
I
I
T

NORGE RETAIT CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OT SITE
DRAINAGE BASTN/INTTTTRATION BASIN *2

* * * * * * SUMMARY OT RATIONAL METHOD PEAK DISCHARGES * * * * * *

A = adj * c * I * A
Where: Q=cfs, C=Weighted Runof,f Coefficient, I=in/hourr A=acres

adj = 'C' adjustment fact,or for each return frequency

II Subarea Runoff Areart Descr. 'C' acres
Tc Wtd.

( min ) 'C'

RETURN PREQUENCY = 10
'C'adjustnent''k=1
Adj. 'C' = Wtd.'C' x 1

Adj. I Total
'C' in/hr acres

years

Peak I
(cfs)

AREA 9 0. 500 0 .62
AREA 10 0. 500 0.91
AREA 11 0.500 2.54

10.390.500 5.103 4.07ls.00 0. 500

I
T

I
I
I
l
I
t
I
I
t
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!

I guick TR-s5 ver.5.46 s/N:r Executed: 15 r59247 05-11-L992

Subarea Runoff Area
Descr. 'C' acres

I
I
I
I
I
I
I
I

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OT' SITE
DRAINAGE BASIN/INTILTRATION BASIN #2

* * J' * * * SUMMARY OT RATIONAL METHOD PEAK DISCHARGES * * * * * *

A=adj*c*I*A
Vthere: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres

adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 25 years
'C' adjust,nent, k = 1.1
Adj . 'C' = Wtd. 'C' x 1. 1

=====-==
Peak I
(cfs)

Tc Wrd. ll Adj. I Total
(nin) 'C' | | 'C' in/hr acres

AREA 9 0. 500 0 .62
AREA L0 0.500 0.91
AREA 11 0.500 2.54

13.500.550 6.030 4.0715. 00 0. 500

I
I
t
I
I
I
t
I
I
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I
I Ouick TR-55 Ver.5.46 S/N:r Executed: 15 259r47 05-1L-L992

I Subarea Runoff Arear Descr. 'C' acres

I
T

I
I
I

NORGE RETAIT CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OF SITE
DRAINAGE BASIN/INFILTRATION BASTN *2

* * * * * * SUMMARY OT RATIONAL METHOD PEAK DISCHARGES * * * * * *

g = adj * c * I * A
Where: Q=cfs, C=Weighted Runof,f Coefficient, I=in/hour, A=dCf,€S

adj = 'c' adjustnent factor for each return frequency

RETURN FREQUENCY
'e'adjustnent.k=L.2
Adj. 'C' = Wtdr 'C' x 1.

===== ========== ===== ===
Adj. I Total
'C' in/hr acres

years
5
25

Peak 0
(cfs)

Tc Vttd.
(min ) 'C'

I AREA 9 o.5oo 0.62
I AREA 10 0.500 0.91

AREA tl_ 0.s00 2.54

18. 40o .625 7. 233 4.071s.00 0. 500I
I
I
I
I
I
t
I
I
t
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*
*
*
*
*
*

T

I
I
I
I
I
I
I
I
t

Quick TR-55 Ver. 5.46 S/N:
Executed: 16 259t47 05-1L'L992

*******rr****rt****************Jr******************************************
** ** * * tr:t* t ** ******Jr* * tr***** ** **** t rt * *r.** * t! * * * * * * * * ** * **** * rt Jr *** ***** ** **

*
*
*
*
rt

*

MODIFIED RATIONAL METHOD
Grand Summary For AlI Storm Frequencies

******************Jr*******!f**:***J,***rr***r!*******************************
*************:L*rr*************************rt*****************Jt************

First peak outflow point assumed to occur at inflow recession leg.

NORGE RETAIT CENTER HYDROTOGIC DATA
DRAINAGE AREA TO RR AT REAR OE SITE
DRAINAGE BASIN/INTILTRATION BASIN #2

:!:::::!::3!::::::

Frequency Adjusted
( years ) 'c'

Area = 4.07 acres

Durat,ion Intens. Qpeak
minutes in/hr cfs

Tc = 1- 5 . 00 minute s

VOLUMES
A1 lowable

cfs
Inf low
(cu. ft. )

S t,o rage
( cu. ft. )

2
10
25

100

0.500
0.500
0.550
0.625

25
15
25
35

2 .999
5. 103
4.770
4 .802

5.10
10.39
10.68
L2.2L

5. 00
10.00
10.00
10.00

9,L54
9 ,347

15,016
25,650

3,154
347

4,015
10,650I

I
t
I
I
I
I
I
I
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I
I
I
I

Quick TR-55 Ver.5.46 S/N:
Executed: 16 r,59247 05-1t-L992

MODIEIED RATIONAL METHOD
Sunnary for SingIe Storm Frequency

First peak outflow point assumed to occur at inflow recession Ieg.

I
I RETURN FRE'UENCY:

NORGE RETAIT CENTER HYDROLOGIC DATA
DRATNAGE AREA TO RR AT REAR OT SITE
DRATNAGE BASIN/INFILTRATION BASIN *2

2 yr 'C' Adjustment = 1.000 Allowab1e 0 = 5.00 cfs

I
I

Hydrograph file duration= 25.00 minutes
Hydrograph file: 2YR2PRE .HYD

.."!

Weighted Adjusted Duration fntens. Areas
'c' minutes in/hr acres

Tc = 15.00 ninutes

VOTUMES
Inflow Storage
( cu. ft. ) ( cu. ft.Qpeak

cfs'c'
I
t
I
I
I
I
I
I
I
I
I

0.500
0. 500

0. 500
0. 500

0. 500
0.500

0. 500
0. 500

7 .92
6.89

5.47 I

4.s3 |

7 tL3O
I t265

2 ,630
3,015

15
2A

30
40

3.893 4.07
3.384 4.O7

* * * * * * * * * * * * * * * * * * * * *** * r, * * r. * * r. * i. * J, * * * *re * * * * * * * * * * * * * * * ** * * * StOI. age MaXimUm
0.500 0.500 25 2.999 4 .07 5. 10 | 9,L54 3,154

* * * * !t * * * * * * * * * * * t * * * * * * d. * * * t * * * * * * * * * * ** ** * * * * * * * * *** rt * * * * * * * * * * * * * * * * * * * * * *

2.687
2 .227

4.07
4 .07

9,84L 3,09L
Qpeak
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Quick TR-55 Ver.5.45 S/N:
Execut,ed: L6 259247 05-1L'L992

MODIFTED RATIONAT METHOD
Summary for SingIe Storm frequency

Eirst peak outflow point assumed to occur at inflow recession leg.

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OE SITE
DRAINAGE BASTN/INEILTRATION BASIN *2

RETURN FREQUENCY: 10 yr 'C' Adjustrnent = 1.000 Allowable I = 10.00 cfs

Hydrograph
Hydrograph

Weighted
'g'

file duration= 15.00 minutes
filC: lOYR2PRE.HYD

Adjusted Duration Intens. Areas
'C' ninut,es in/hr acres

Tc = 15.00 ninutes

VOLUMES
In f low Storage
(cu. ft. ) (cu. ft.

::::::i

Qpeak
cfs

I
I
I
I
I
I
I
I
I
I
I
I
I
I
T

I
I
I
I

* * * * * * t rt * * Jr * * * * * * r. * * * rt * r. * * * * * * * * * * * J, * * * * * * * * * * * * * * * * * * * * * * * * StOI' age MaXimUn
0. 500 0. 500 t_5 5.103 4.07 10.3e I 9,347 347

**************J,*****J,*****:a*J.******J,r,**********************************i.****

0. 500 0.500 20 4.494 4 .07 9.1s I Qpeak
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I

Quick TR-55 Ver.5.46 S/N:
Executedr 15 r59r47 05-tL-L992

MODIFIED RATIONAL METHOD
Sumnary for Single Storn frequency

First peak outflow point assumed to occur at inflow recession Ieg.

I
I RET'RN FREQUENCY:

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OT SITE
DRATNAGE BASIN/INTILTRATION BASIN *2

25 yr 'C' Adjustment = 1.100 Allowab1e 0 = 10.00 cfs

I
I

Hydrograph file duration= 25.00 ninutes
Hydrograph file r 25YR2PRE. HYD Tc = 15. 00 minutes
a a. a. a a a a a aa a a a -....

VOLUMES
Weighted Adjusted Duration fntens. Areas Qpeak

cfs
Inflow Storage

minutes in/hr acres ( cu. ft. ) ( cu. ft.'c' ,c,

I
I

I
t

0.500
0.500

I o. soo

I
t
I
I
I
I

0. 550
0. 550

0. 550

L2 , L48
L4,29L

3, 148
3,79L

15
20

5.030
5. 320

4.310

4.07
4 .47

13.50
11.91

* * * * * * * * * Jr * * * * * * * * * * * * * * * * * * * tr * * * r. * ** * * * J. * * * * * * * * * * * * * * * * * * * StOI. age MaXinUm
0.500 0.550 25 4.770 4.07 10.68 | 16,016 4 t0L6

*************r,**********rr***************************************************

30 4 .07 e.5s I Qpeak < Qallow
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I

Quick TR-55 Ver.5.46 S/N:
Executed z L6259247 O5-1L-L992

MODIFIED RATIONAL METHOD
Summary for SingIe Storm Frequency

First peak outflow point assumed t,o occur at inflow recession leg.

NORGE RETAIL CENTER HYDROTOGIC DATA
DRATNAGE AREA TO RR AT REAR OT S]TE
DRAINAGE BASIN/INETLTRATION BASIN *2

RETURN FREQUENCY: 100 yr 'C' Ad justrnent = L.250 Allowable Q = 10.00 cf sI
I
I

Hydrograph
Hydrograph

We ight,ed
'c'

file duration= 35.00 ninutes
fiIC: lOOYR2PR.HYD

Adjusted Duration fntens. Areas
'c' minutes in/hr acres

Tc = 15.00 minuLes
:::!!:!::::::!!!!!::!:

VOLUMES
Inflow Storage
(cu. ft. ) (cu. f t,.

!::::::

Qpeak
cfs

I
I
I
I
I
I
I
I
I
I
t

0. 500
0. 500
0.500

0. 500
0.500

o .625
0 .625
0.625

0.525
a .625

7.233
5.415
5.240

4.429
3. 835

4.07
4.O7
4 .07

18. 40
L6 .32
13.33

15
20
30

40
50

15,559
19, 581
23,992

7,559
9,081

LA ,492
* * * * * rf * * * * * * * * rt * * * * t! * * * * * * * * * * * * * * *:t * * * * rt * * * *:t rr * * * * !k J, * rt * * rt * * StOf age MaXinUn
0.500 0.625 35 4 .802 4 .07 L2.2L | 25,650 10,650

**J.***********************tr*****tr******r!*******tt**************rt*****J.*J.*****

4 .07
4.07

LL.27 | 27 ,038 10, 538
9.76 | Qpeak
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I
I

Quick TR-55 Ver. 5. 46 S/N:
Executed: 13 r57 220 05-1L-L992

* RETURN FREQUENCYT 10 yr
* 'C'Adjustment:1.000

Tc=
I=
n=-

xxx

.x
o

I AIlowable outflow:
I Required Storage:

MODIFIED RATIONAT METHOD
Graphical Summary for Maximum Required St,orage

First peak out,flow point assumed to occur at lnflow recession leg.

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OF SITE
DRAINAGE BASIN/INFILTRATION BASTN *2

* * * * * * * ** *** * ** * * * * * * * * * * ** * * * * * * * * * * * t * * ** ** * * * * * * * * * * * * * * * ** ** ** * * * *

-

-l-tFl't,. 
*

* Peak Inflow: 10.79 cfs Inflow .HYD stored: 10YR2 .HYD *
*********tr*Jr****L***:t*************************************************

I Td = 27 ninutes I Return Freq: 10 Yr
/--- Approx. Duration for Max. Storage / C adj.factor: 1.00

10.00 minutes
5. 894 in/hr
15. 50 cfs

-e

fft.
Ix x xlx x x x x x x x x x
I

x

o
.o

o NOT TO SCATE
O . ============

Td= 27 ninutes
I = 3.855 in/hr
A = 10.79 cts

x
o ffis
x (l--rtmw)

x

Area (ac):
Weighted C:
Adjusted C:

4 .07
0.69
0.59

f
L
0
}{

c
f
s

I.l

I

I

.x

27.73 minutes
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Ouick TR-55 Ver. 5.46 S/N:
I ixecuted: 13 257 z2O 05-1 t-Lgg2
I

t
T

It MoDTFIED RATIONAL METHOD
Graphical Sunnary for Maxinun Required Storage

I First peak outflow point assumed to occur at inflow recession leg.

NORGE RETAIL CENTER HYDROLOGIC DATA
DRATNAGE AREA TO RR AT REAR OT SITE
DRAINAGE BASIN/INFILTRATION BASIN *2

* * * * J. * * t * * * * * * * * * * * * * * * * ** * * * * * * * * * * !t * ** d. * * * * * Jr * J, * * * * * * * * * * * * rr * * * * * * * *

I * RETURN FREQUENCY: 25 yr I Allowable Outflow! If;!-r| *
- * 'C' Ad justnent: 1. 100 | Required Storage: L|Etlt,. *

*--- -----*
I * Peak Inflow: 12.35 cfs Inflow .HYD stored: 25yR2 .HyD *
I * * * * * * rk ** * *:t * *J. ** * * ****** ** * * * * * *t * *** **!t*** * *** *rr*!t ******** ** ** ** * ** *

t
I I Td = 34 ninutes I Return Freq z 25 yrIl /--' Approx. Duration for Max. Storage -- / C adj.factor: 1.10

t Tc= 10.00 minutes
f = 6. 950 in/hr

. 0 = )1.40 cfs
Area (ac): 4.07
Vfeighted C: 0. 69
Adjusted C: 0.76

Td= 34 minutes
f = 4.010 in/hr
A = t2.35 cfs

o 

-s

x(H)

t
F

ri
t;

s

t

.1.

.t
I. xxxxxxx

I
x

.x
.x

.xo
o

ffie
ffi-'.

xxxxxxxxxxx

o
.o

O NOT TO SCALE
============

35.90 ninutesl
I
I
I

I
I
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Quick TR-55 Ver.5.46 S/N:
Executed: 13 257 120 05-1L't992

MODITIED RATIONAL METHOD
Graphical Summary for Maximun Required Storage

First peak outflolr point assumed to occur at inflow recesslon leg.

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OF SITE
DRAINAGE BASTN/INEILTRATION BASIN *2

*********************************************************J.*******rt****

* Peak Inflow: 14.38 cfs Inflow .HYD stored: 100YR2 .HYD *
*****rr****************************************************************

* RETURN FREQUENCYT 100 yr
*'C' Adjustment,: 1.250

I Td = 45 minutes
/--- Approx. Duration for Max. Storage

I Allowable Outflowr
I Required Storage:

Irr-3 *

iFft'.*

Return Freq: 100 yr
c adj. factor r L.25

Tc=

n=z

10.00
8.269
28 .93

minut,e s
in/hr
cfs

Area (ac):
Ite ighted C :
Adjusted C:

4. A7
0.59
0. 86I

I
I
I

F
L
o
w

c
f
s

I

I.l

I.l
.x xxxxx i

xlx
I
t

x -t.

xxxxxxxxx

o
o

NOT TO SCALE
============

Td= 45 minutes
I = 4. Ltl. in/hr
A = 14.38 cfs

x
ffisxro
x

x

.x
o

oI
I
I
l
I

I
I

48.05 minutes
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Ouick TR-55 Ver.5.46 S/N:
I i*""t-,ted : 13 : 57 : 2o o 5- t L-Lgg2
I

NORGE RETAIT CENTER HYDROLOGIC DATA

I DRAINAGE AREA TO RR AT REAR OF SITE
I DRAINAGE BASrN/TNFTTTRATION BASrN *2

I **** Modified Rational Hydrograph *****

I Weighted C = 0.588 Area= 4.070 acres Tc = 10.00 ninutes

Adjusted c = 0.688 Td= 33.00 min. f= 2.53 in/hr Qp= 7.08 cfsII RETURN EREQUENCY: 2 year storm Adj.factor = 1.00
Output file: 2YR2 .HYD

I
II' HYDROGRAPH TOR MAXIMUM STORAGE
' For the 2 Year storn

f Tine I Tine increment = 0.033 Hoursr Hours I Tine o.n left represents tine for first, I in each rovt.

I B:t3t
o .467

I 
0.700

I
I
I

0. o0 L.42 2. 83 4.25 5.67 7.08 7. 08
7.08 7.08 7.08 7.08 7.08 7.08 7.08
7.08 7.08 7.08 5.38 4.96 3.54 2.L3
0.71

t
t
I
I
I
I
I

I
I
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Ouick TR-55 Ver.5.46 S/N:
If Execut,ed: 13 257 t20 05-1L-L992I

NORGE RETAIL CENTER HYDROLOGIC DATA

I DRAINAGE AREA TO RR AT REAR OT SITE
t DRATNAGE BAsrN/rNrrLTRATroN BAsrN *2

**** Modified Rational Hydrograph *****
f Weighted C = 0.688 Area= 4.O7O acres Tc = 10.00 ninutes
-

Adjusted C = 0.588 Td= 27.00 min. t= 3.85 in/hr Qp= L0.79 cfs
I
I RETURN FREQUENCY: 10 year storn Adj.tactor = 1.oo

outpur files 10YR2 .HYD

I HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm

I Time I Tine increment = 0.033 iioursr Hours I Time on left represents time for first Q in each rovt.-;t;; -;-.;; -;:;;'----;-.;;--- --;:;;----;;:;;----;;l;;
10.79 L0.79 L0.79 L0.7 9 10.79 L0.79 t0.79
9.7t 7.ss 5.39 3.24 1.08

xr 0.000
r 0.233

o .467

I
I
I
I
I
I
I
I
I
I
I

I
I
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- Quick TR-55 Ver.5.46 S/Nr
I Execut,ed: 13 r57 t20 05-1L-L992
t

NORGE RETAIT CENTER HYDROLOGIC DATA

f DRAINAGE AREA TO RR AT REAR OT SITE
I DRATNASE BAsrN/TNETLTRATToN BAsrN *2

r c = 0.6;;.. x::::'"u *?:l;1":"T::'on'"8: l""o.oo minutesI Weighte<
t

Adiusted C = 0.756 Td= 34.00 min. I= 4.01 in/hr Qp= 12.35 cfs

I RETURN FREQUENCY: 25 year storm Adj.factor = 1.10
Output file: 25YR2 .HYD

I HYDROGRAPH FOR MAXIMUM STORAGE
For the 25 Year Storn

I Time I Time increment = 0.033 Hoursr Hours I Time on left represents tine for first A in each row.

I B:t33
o .467

I 
o.7oo

0.00 2.47 4.94 7.4L 9.88 L2.35 12.3s
12. 35 12. 35 L2.35 12. 35 12.3s 12. 3s 12. 35
L2.35 12.35 L2.35 12.35 9.88 7.4L 4.94
2.47 0. 00

I
I
I
I
I
I
I
I
I
I
I
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Ouick TR-55 Ver.5.45 S/N:
I ixecuted: L3 =57 z2O O5'1 L-Lgg2r

NORGE RETAIL CENTER HYDROLOGIC DATA

I DRAINAGE AREA TO RR AT REAR OE STTE

I DRAINAGE BAsIN/INFILTRATION BASIN *2

r **** Modified Rational Hydrograph *****
I Weighted C = 0.588 Area= 4.070 acres Tc E 10.00 ninutes
I

Adjusted C = 0.850 Td= 45.00 nin. f= 4.LL in/hr Qp= 14.38 cfsI
I RETuRN FREQUENCY: 100 year srorm Adj.factor = L.25

output file: 100YR2 .HYD

I
I HYDROGRAPH FOR MAXIMUM STORAGE

For the 100 Year Storm

I Time ; Time increment = 0.033 Hours
- Hours I time on Ieft, represents time for first Q in each ro$t.

I B: t3t
o .467

t 
0.700

0.00 2.88 5.75 8.63 11.51 14.38 14.38
14. 38 14.38 14. 38 14.38 14. 38 14. 38 14. 38
14. 38 14. 38 14. 38 14.38 14. 38 14. 38 14. 38
14.38 14.38 L2.95 10.07 7.L9 4.32 L.44

t
I
I
I
I
I
I
t
I
I

t
I
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I

Quick TR-55 Ver.5.46 S/N:
Executed: 13 257 220 05-1L-L992

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OF SITE
DRAINAGE BASIN/INFILTRATION BASIN *2

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * *

I = adj * C * I * A

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour' A=acres
adj = 'c' adjustnent factor for each return frequency

RETURN EREQUENCY = 2 Years
'C'adjustnentrk=1
Adj. 'C' = Tftd.'C' x 1

=========================
Subarea
Descr.

Runoff,c, Area
acres n)

lTc
l(mi

{;o

wt,d.
'ct'

Ad j. r Total
'C' in/hr acres

Peak I
(cfs)

AREA 9
AREA 10

-

0. 800
0. 800
0.620 I.ii)

12.800. 688 4.572 4, O710.00 0. 688

I
I
I
I
I
I
I
I
t
I
I
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Ouick TR-55 Ver.5.46 S/N:
I i*""ut"d: 1.3 257 z2O 05-1L-tgg2
r 

NORGE RETAIL CENTER HYDROLOGIC DATA

I DRAINAGE AREA TO RR AT REAR OF SITE

I DRATNAGE BAsIN/TNFTLTRATToN BAsrN #2

I * * * * * * suMMARyoFRATToNALMETHoDPEAKDTSCHARGES * * * * * *

A=adj*c*I*A
t Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hourr A=acres

adj = 'C' adjustnent factor for each return frequency

I
I

Subarea Runoff Area I Tc Wtd.
I Descr . 'c' acres i (min) 'c'r t ----

RETURN EREQUENCY = 10
'C'adjustment,k=L
Adj. 'C' = Wtd.'C' x 1

Adj. I Total
'C' in/hr acres

years

========
Peak Q

(cfs)

AREA 9 O.8OO

I AREA 10 0.800
rrI

------t---
o . 62 \3.1O
2?Ul

16.500. 688 5. 894 4. A710.00 0.688

I
t
I
I
I
I
I
I
t
I
I
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Ouick TR-55 Ver.5.46 S/N:
I ixecuted: 13 257 220 O5-11 -Lgg2r

NORGE RETAIT CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OF SITE
DRAINAGE BASIN/INFILTRATION BASIN #2I

I
I
t
I
I

**

s

years

1

Peak Q
(cfs)

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * *

9=adj*c*I*A
Where: Q=cfs, C=Welghted Runoff Coefficient, I=in/hour' A=acre

adj = 'C' adjustnent factor for each return frequency

RETURN FREQUENCY = 25
'C'adjustnentrk=1.1
Adj. 'C' = Wtd.'C' x 1.

=======================
Adj. I Tota1
'C' in/hr acres

Tc Wtd.
(minl 'C'

Subarea Runoff Area
Descr. 'C' acres

AREA 9 0.800 0.52 \

I 1l* 3:333 2 Zt ) ?,t6

2L.400.755 6.950 4.O710.00 0.688

I
I
I
I
t
I
I
I
I
I
I

YR023_NORGE_CENTER_FARM_FRESH - 132



I Quick TR-55 Ver.5.46 S/N:
t Executed: 13 t57 z2O 05-1L-L992

I
I
I
I

NORGE RETAIL CENTER HYDROTOGIC DATA

DRAINAGE AREA TO RR AT REAR OT SITE
DRAINAGE BASIN/INTITTRATION BASIN *2

******suMMARYoTRATIoNALMETHoDPEAKDISCHARGES******

A=adj*C*I*A
Where:Q=cfs,C=WeightedRunoffCoefficient'I=in/hour'A=ECr€s

adj=,c,adjustmentfactorforeachreturnfrequency

I

I Subarea Runof f Area I Tc Vf t'd '
I Descr . 'c' acres | (rnin ) 'c'

l-----

RETURN FREQUENCY = 100
''C'adjustment', k = L.2

Adj. 'C' = Wtd. 'C' x 1.
=========================

Adj. I Total
'C' in/hr acres

years
5
25
========
Peak Q

(cfs)

I Jl,ll :'::: .?lgro
28. 930.850 8.269 4.0'l10.00 0. 688I

I
I
I
I
I
I
I
I
I
I
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*
*
*
*
*
*

I
I
I
t
I
I
I

Quick TR-55 Ver.5.46 S/Nr
Executed: 13 z57 t20 O5-1 L-Lgg2

******************************rt*****************************************
***********************************:L************************************
*
*
*
*
*
*

MODTTIED RATTONAL METHOD
Grand Sunnary For AII Storm Frequencies

**********!t*************************************************************
************!t*****************************.************tt*********rt*******

First peak outflow point assumed t,o occur at inflow recession Ieg.
NORGE RETATL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OT SITE
DRAINAGE BASTN/INTILTRATION BASTN *2

Area = 4.07 acres
!: !:: ! 3 ! ! ! !:: !: ! ! !: ! !::::::::3 ! !: ! !-! !: !:::: !: ! !: !::: !:

reguency Adjusted Durati-on rntens. Qpeak Alrowable
( years ) 'C' minutes in/hr -"t" cfs

Tc = 10.00 minutes
:!!:!:3:!:t!!:!!:!::::

VOTUMES
Inflow Storage
( cu. ft,. ) ( cu. fr.

I
I
I
I
I
I
I
I
I
,

I
I

2
L0
25

100

0.588
0. 688
0.755
0. 860

33
27
34
45

2.53L 7.
3. 855 10.
4. 010 L2.
4. tLL L4.

08 5.00
79 10.00
35 10.00
38 10. 00

L4 t026
l7,478
25, 195
38,837

7,576
6/378

11,995
22 ,337
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I
I

Quick TR-55 Ver. 5.45 S/N:
Executed: 13 257 z20 05-1L-L992

MODIFIED RATIONAT METHOD
Summary for Single Storm I'requency

recession leg.First peak outflow point assumed to occur at inflow

NORGE RETAIL CENTER HYDROLOGIC DATA
DRATNAGE AREA TO RR AT REAR OT SITE
DRAINAGE BASIN/INTILTRATION BASTN *2

RETURN FREQUENCY: 2 yr 'C' Adjustnent = 1.000 Allowable A = 5.00 cfs

t
I

Hydrograph file duration= 33.00 minut,es
Hydrograph file z 2YR2 . HYD

...4---aaa....aaa...

Weighted Adjusted Duration Intens. Areas
'c' ,c, minutes in/hr acres

Qpeak
cfs

Tc = 10.00 minutes

VOLUMES
Inflow Storage
( cu. ft,. ) ( cu. ft.

I
I
I
I
t
t
I
I
I
I
I
I

0. 588
0. 588
0. 588
0. 688

0. 588
0. 688
0. 688

0. 688
0. 688
0.688

0.688
0. 688
0. 688

4.572
3. 893

2 .227
t .902
1.660

4 .07
4. 07

12.80
10.90

9 .47
7 .52

6 .23
5. 32
4.65

1 t677
9,806

LL ,367
13,535

4,677
5r056
6,867
7,535

0.688 10
15
20
30

3.384 4.07
2.687 4 .07

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * rt * * * * * * * * * * * * StOf age MaXinUm
0. 688 0. 688 33 2. 53L 4. 07 7.08 | t4 t026 7,576

*************rr***!t***************J.******:t******rt*********rrJ,*******Jt*re*****J,r,

40
50
60

4.07
4.07
4 .07

t4 ,96L 7 ,46t
L5,972 6,972

Qpeak
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Quick TR-55 Ver.5.46 S/Nr
Executed: 1"3 257 z2O 05-1L-L992

MODIT'IED RATIONAL METHOD
Sumnary for SingIe Storm Frequency

First peak outflow point, assumed t,o occur at 1nflow recession leg.

NORGE RETAIL CENTER HYDROTOGIC DATA
DRAINAGE AREA TO RR AT REAR OF SITE
DRAINAGE BASIN/INI'ITTRATION BASIN #2

RETURN FREQUENCY: 10 yr 'C' Adjustment = 1.000 Allowab1e A = 10.00 cfs

T
Hydrograph f ile duration= 27.00 minut,es
Hydrograph file: 1oYR2 .HYD

... aa a aaaa -.... aaa ii

We ighted Ad j ust,ed Duration Intens . Areas'c' ,c, minutes ln/hr acres

Tc = 10.00 minutes

VOLUMES
Qpeak
cfs

Inflow Storage
(cu.ft,. ) (cu.ft,.I

I
I
I
I
I
I
I
I

0.588
0.688
0.688

0. 588
0.588

0.688
0.688
0.688

0.688
0.688

5. 894
5.103
4.494

632
047

4.07
4. 07
4.07

4 ,07
4 .07

15.50
L4 .2A
12. 58

10. 16 |

8. s3 I

9,898
12,855
15,094

3, 898
5,355
6,O94

* * * rr * * * * * r. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * !r Jt * * * * * * * * * * * * * * * * * * * StOf age MaXinUn
0. 588 0. 688 27 3.855 4.07 10.79 | L7 ,478 6,378

******!tlttl***************!t****:t*****ri**************************!t**:a**********

10
15
20

30
40

3.
3.

L8,295 5 t2g5
Qpeak

I
I
t
I
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Quick TR-55 Ver.5.46 S/N:
Executed: 13 257 220 05-1L-L992

MODIFIED RATIONAL METHOD
Summary for SingIe Storn Frequency

First peak outflow point assumed to occur at inflow recession leg.

NORGE RETATT CENTER HYDROTOGIC DATA
DRAINAGE AREA TO RR AT REAR OT SITE
DRAINAGE BASIN/INTILTRATION BASIN *2

RETURN FREQUENCY: 25 yr 'c' Adjustment = 1.100 Alrowabre 0 = 10.00 cfs

Hydrograph file duration= 34.00 minutes
Hydrograph file: 25YR2 .HYD Tc = 1o.oo minutes

.i!!.
aaaaaaa...

VOTUMES
Weighted Adjusted Duration Intens. Areas'c' 'c' minutes in/hr acres

Qpeak
cfs

Inf low
( cu. ft. )

Storage
( cu. ft.

I
T

I
T

t
1

I
I
I
I
I
T

0. 688
0. 688
0. 688
0. 688

0. 688
0. 688

0.756
0.755
0.756
0.755

0.755
0.756

5.950
6.030
5. 320
4.310

3. 620
3.130

4. 07
4 .07
4 .07
4 .07

4. O7
4.07

21.44
L8. 55
15.38
t3.27

11.14 |

e.64 |

12,838
15 | 708
L9 ,654
23,884

6,839
9,2O8

10,654
11,884

* * * * * * * * * * * * * * * * * * * * * * * rt * * * ir * * * * * * J. * * r. * * * r! * * * * * t * * r. * * * * * * * * * StOf age MaXinUm
0.688 0.755 34 4. 010 4 .47 L2.3s I 25, 185 1L,985

*L * * **J.J. * * * ** * rt Jt********** * * ** **** *** **** **** ** Jr * *it* *t *

26 t7 48 LL ,7 4g
Qpeak

10
15
2A
30

40
50
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Quick TR-55 Ver.5.45 S/N:
Executed: t3 257 t20 05-1L-t992

MODIFIED RATIONAL METHOD
Summary for Single Storm Erequency

First peak outflow point assumed to occur at inflow recession leg.

NORGE RETATL CENTER HYDROTOGIC DATA
DRAINAGE AREA TO RR AT REAR OT SITE
DRAINAGE BASTN/INFITTRATION BASIN *2

RETURN FREQUENCY: 100 yr 'C' Adjust,ment = 1.250 Allowab1e A = 10.00 cfs

T

I
I
t
,I

Hydrograph file duration= 45.00 minutes
Hydrograph file: 100YR2 .HYD Tc = 10.00 ninutes

Irrri'i"""""t--"""""

VOLUMES
Weighted Adjusted Duration Intens. Areas

'C' 'C' ninutes in/hr acres
Qpeak
cfs

Inflow Storage
(cu.ft.) (cu.ft.

I
I
I
I
I
I
I
t
I
I
t
I

0.688
0. 688
0.588
0. 588
0. 688

0. 588
0. 588
0.588

0.850
0. 860
0. 860
0. 860
0. 850

0.860
0. 860
0.850

8.269
7 .233
6.415
5 .240
4.429

3. 83s
3. 382
L.979

4 .07
4 .07
4 .07
4. O7
4. O7

4 .07
4. O7
4 .07

28.93
25.30
22.44
18. 33
15.49

L3.42
11.83

6 .92

L7 ,357
22 t77 4
26 t93L
32,997
37,186

11,357
L5 ,2-7 4
L7 ,93L
20,997
22 , L85

* * * * * * * * * * * rr * * * * * * * * * * * * * * * * * * * * * * rr * * * * * {. * rt r, * * * * * * * * * * * * * rt * * storage Maxinum
0.688 0. 860 45 4.111 4.07 14.38 | 38,837 22,33'l

*************:t*********************rt****************************************

10
15
20
30
40

50
50

L20

40,25L 22 ?25L
42,392 2L t592

Qpeak < QaIlow
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POND STORAGE

I
I
I
T

t
I
I
I
I
T

I
I
I
T

I
I
t
I
3
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t

P0ND-2 Version: 5.17
S/N:

NORGE COMMERCIAL CENTER

CALCULATED 05-11-1992 L3zl2z?9
DISK FILE: C:\ENGINEER\PONDPACK\NORGE\NORGE2 .VOL

Planimeter scale: 1 inch = 1 ft.

I
t
I ""1?11""

Pl ani meter
(sq.in. )

Vol ume
(cubi c-ft )

Volume Sum
( cubi c-ft )

Area A1+A2+sqn(A1xA2)
(sq.ft) (sq.ft)

I
I
I
t
I
I
T

I
T

I
I
I

109.00
1 10.00
111 . OO

1 12 .00
1 13 .00
113.50

109.50
1 10. 50
111 . 50
112.50

6,937.53
7,642.69
8,37?.99
9,t28.4t
I,908.97
9,9O8. 97

6,938
7 ,643
8, 373
9,r28
9,909
9,909

7,286
I,OO4
8,7 47
9,515

o
?1,862
24,O15
26,?44
28,548
29,727

21,333
23,467
25,677
27,963

o
7,?87
I,O05
8,748
9,516
4 ,954

3,555
3 ,911
4,28O
4,660

o
7,287

t5,292
24,O4O
33 ,556
38,511

3,555
11,199
t9,572
28,7OL

2

Elevations Wjth Areas fnterpo'lated From
The Closest Two P'lanimeter Readings

IA = (sq.nt(Areal)

whene: El, Ez
Ei
Areal,Anea2
IA

+ ( (Ei -EL) /(E2-E1) )*(sq. nt(Area2)-sq.rt(Area1) ) )

= C'losest two elevations with p'lanimeter data
= E'levation at which to interpolate area
= Areas computed for El, E2, respectively
= Intenpo'lated anea for Ei

* fncnemental volume computed by the Conic Method for Reservoir Vo]umes..

Volume = ll/3) 't (EL2-EL1) x (Areal + Anea2 + sq.rt. (ArealxArea2) )

whene: EL1, ELz = Lowen and upper e'levations of the incnement
Areal,Areaz = Areas computed for EL1, ELz, respectively
Vo'lume = fncnementa'l volume between EL1 and ELZ
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STRUCTURE RATING CURVES
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Outlet Structure File: NORGE2

POND-2 Version: 5.Lj
Date Executed:

. STR

S /N:
Time Executed:

J. * rt >t * J. r( )t tf r. t( J. x 
" 

!t J"' ** 
" 

* Jt Jr* !k * * * * tt* * * * * * tt t"' * * * * 
'( 

Jt *

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

* J. t ** *Je rr J. tr t t(*,. *** 
":r' 

*J' * ,. t<*,.Jt** *J' J"'**)t* t""' *Jt tt *J"'

****Jr

E levat ion ( ft )

COI,IPOSlTE OUTTLOW SUI"IMARY * *,' *

{1 tnfei
Y \ v!v, Contributing Struetures

I
I
I
I
t
I
I
I
I
I
I
I
I
T

I
I
I
I
I

109.00
1nq qn

110.00
110.50
L11-.00
111 qn

112.00
41n trnL LZ. JV
113.00

L.0
3.2
6.7
8.b

16. o

20 .5

A
=

=
+
L +Z
.*

4
4
A
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I
I
I
I
I
I
I

Outlet Structure File: N0RGE2

POND-2 Version: 5.L7
Date Executed:

t * * * * * * J. * J. *,( rt * J' * *

NORGE COI,IMERCIAL

,,r. i *r.* * r(J. r. r( * J, *J(J'* t< * dt* x* 
'{ 

J'* *:k *

CENTER BMP/DETENTION FACILITY

STR

S/N:
Time Executed:

* J. t J. ** r. * J. * ** x *** ** * **r** * * * **Jt** * * *t(** ** * 
"r|i'( 

* **

OUIICT SITUCIUTC FJ.lC: C: \ENGINEER\PONDPACK\NORGE\NORGE2 ' STR

planimeLer Input File: c I \ENGINEER\PONDPACK\NORGE\NORGE2 ' VOL

Rating Table output FiIe: c:\ENGINEER\PONDPACK\NORGE\NORGE2'PND

Min. E1ev. (ft1 = 109 Max' Elev'{ft) = 1l-3 Incr' (ft) =

Addlti-onalelevations(ft)tobeincludedi'n+Labl-e:
* J, * v( * J. d"r J*y( * * * * * *'r * J' * J< * t{ * J< v'

* * * tc * x * * r< * * x x * J"< * if * * 9t * * * t( * * * * * * )r( * t' * * * * * * * J<'t * *'t

SYSTEI.{ CONNECTIVITY
* * * * * )k * )k r. * * * * * * * * * * * J"< * * Jt't * * * * * * * )k * * * * * * * * * * * *

Structure No. a Table 0 Table

ORIFICE-VC 1

STAND PIPE 2 +

CULVERT_CR 4 ?

1 -> 3

3 -> 5

Outf 1ow rat:.ng t,ab1e summary \'Ias stored in f ile:
C: \ENGINEER\PONDPACK\NORGE\NORGE2 .PND
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Or:t1et Structure File: NORGE2

POND-2 Versi-on: 5.t7
Date Executed:

E1 elev. (ft)?
frz elev. ( ft ) ?

Orifice coeff

STR

S/N:
Time Executed:

* * * tqi. r. t * * * * r( r. r. t * J. * * * * t( * t' * Jt * * * Jt J' Jt * * * * * Jt ,. * * !k ,. * 
'( 

*

NoRGECoMMERCIALCENTERBI'IPIDETENTIoNTAcILITY

,r * J. rt J, * J. t rr r( J. x * * 
" 

i' * ,. Jt * * *:t * * J' * * * 
" 

* * 
'r 

ilr * * * 
" 

* J' ** !t 
" 

t& t'

(Input Dat'a )

ORIT ICE-VC
Orifice - Vertical Circular

Invert elev.
Datum elev.
Diameter ( ft

110.0
1l-3.001

0 .62
1,08. 5

108.5
L.25

€f \ ?
f r \ ?
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Outlet Structure F11e: NORGE2 . STR

POND-2 Yersion: 5.1-7 S/N:
Date Executed: Time Execut,ed:

t
I
I
I
I
I
I
I
T

I
I
I
I
I
I
I
I
I

* J, rr * * * * * * Jl * r. Jr r( t * i. !1. * ** J. * * * t r. tr * * J. * t !k x:t * * Ji * J. * * * * *

NORGE COMI.{ERCIAL CENTER BI.{P/DETENTION FACILITY

*J. * * * !t**rr t * ** * ** *J,J,rt * * ** * *J. *Jr* *:r. * *J.* t(*J. * r(* * * * r.

( Input Data )

STAND PIPE
Stand Plpe with weir or orifice flow

F:1 olerr lf|.
E2 elev. (f t
Crest elev.
Diameter {ft,)?

l- IU . f,

l-13.001
11_0.50
3.0

f r l ?

Weir coef f i-cient? 2.67
Orifice coefficient? 0 .62
Start Lransition e1ev.(ft) @ ? 111.0
Transition height (ft)? .5
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I
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I
t
j

I
I

outlet. SLructure FiIe: NoRGE2 'sTR

P0ND-2 Version: 5.t'l S/N:
DaLe Executed: Time Executed:

* * rt Jq * J. rk * * * x *,r * Jr J' * )t'( * J' J"t )k * * * * Jt * * J' Jt * ir Jt * * * * * ,' * * 
" 

x

NORGE COMI'IERCIAL CENTER BMP/DETENTION TACILITY

* * * * * * * d. t J.* r. * * J""t *" !k * ,. 
" 

* 
" 

t"c !k * Jt tc f' * Jt * J' *:! Jt * * * * Jc tt 
"

( InPut Data )

CULVERT-CR
Circular Culvert (With Inlet Cont'roI )

Ei- elev. (ft)?
E2 e1ev. (f t)?
Diam. (ft)?
Inv. el. (ft)?
Slope (ftlft')?
T1 ratio?
I2 rat,io?
K Coeff. ?

l"{ Coeff .?
c Coeff. ?

Y Coef f . ?
Form L or 2?
Slope factor?

108. 5

113.001
1q
1nQ q

0.0025

0. 534
0.555
0.0L96
0.89
2
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I
I

OutIet StructLlre File: NORGE2

POND-2 Version: 5.11
Date Executed:

,. J. * * * ra x r. r( r, r( *,.,, Sl t' * tr Jt* J"' J'

NORGE COMMERCIAL CENTER

. STR

S /N:
Time Executed:

** J.i<* ** t t,, * xtr !k * * * Jt* ** tt x

B},IPlDETENTION TACILITY

* * * r( rl,( x x Jr * Jt ,. * 
" 

J' * * * * Jt !t d' * * 
" 

* tt * * it'r * * * * * * * t' * * * x * t' *

Outflovr Rating Table for Structure #1

ORIFIcE-VC Oi:-tice - Vertical Circular

Elevation ( ft ) A (cfs) C omputat ron l,{essages

L09.00
'r nq qn

1-10.00
110.50
111.00
n 11 trn
IIf,' Jv

112.00
't 1) qn

113.00

^ f -| = 6/

rJ /fr\ =\ 
j 

-/

n / af e \ =v \u!,,t

0.0
0.0
l.J

8.6
9.7

l-u. b

11.4
t2 .2

n
l-J.LI

A = L.227L95
TabIe elev. -
C*A*sqr(29

E < El-=110
E < EL=11-0
H =1. 5

H =Z.V
H =2'5
H =3.0
H =3. 5

nnn =+.u
H =q.2

sq. ft.
Datum e1ev. (

t IJ\

108.5 f-u )

tl

n
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I
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I
I

outlet Struct,ure Sile: NoRGE2

PoND-2 Version; 5.t7
Date Executed:

. STR

S/N:
Time Executed:

!k * * *r. *t tr r,* J.*r,*** t tr* r. * r.r. *!k J.* !kr|,J. 
"ttJ'* 

Jt J""( * * *{' !"'rkt'

NORGE COMMERCIAL CENTER BI"IP/DETENTION FACILITY

* * * * * * r. * r. r( rt lc x tt * f. J. r. * * r. * r.,. * * r. !t * * * * 
" " 

1t * 
"'r 

* * * J"t * Jt *

*2

* * * * r, INLET CONTROL ASSUMED

orifice flow
**J.rt*

Elevation ( ft ) a (cfs) Computation Messages

Outflow Rating Table for Structure
STAND PIPE Stand PiPe with weir or

109.00
109.50
110.00
110.50
111.00
111.50
11_2.00
L12.50
113.00

0.0
nn

8.9
23. z
43. 1
/o 1

55.6

Weir:
Weir:
Weir:
Orifice:
0rifice:
0rifice:

H =0.0
H =.$
H =L.0
H =L.5
H =2.0
H =2,5

E < Inv.E1.= 110.5
E < E1= l-10.5
E < El-= l-10.5

Weir Cir = 2.67 Weir length = 9'424719 ft'
Orifice Co = .$2 Orifice area = 7'058584 sq'ft'
0 (cfs) = (Cw * L " H"*l-.5) or (Co .I * sgr(2*g*H))
No transltron used, transition zone ends below LLL.8976 ft
weir equation = orifice eqLlation @ e1ev.= L11.8976 fL
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Outlet Structure File: NORGE2

POND-2 Version: 5.L-l
Daie Executed:

. STR

S/N:
Time Executed:

* t J< * tr * * * t J.* ** * ** J. * *r. ** * Jt 
"* 

** ** tt* 
'< 

J< J< * J' * * * * t'* )k* *

NORGE COMMERCTAL CENTER BMP/DETENTTON FACILITY

* * J. *)t r.rk)t t J. * J. ** * * t tti< *x t( )t * J."dt** ** f"< J' ** * * * * Jr** * * t<

Outflovr Rat,ing Table for SLructure #4
CULVERT-CR Clrcular Culvert (With InIet, Control)

***** INLET CONTROL ASSUMED )t'(***

Elevation (f t) a (cf s ) Compr:tat'ion Messages

109.00
109. 50
1 10.00
110.50
t 1-1.00
111- . 50
112.00
LL2 .50
L13.00

1.0
'1. )

6.7
10.3

L6.3
18.6
20 .6
22.5

Equ. 2: HW -. 5

Equ.2: Hl{ =1.0
Equ.2: HI{ =l-'5
Subnerged: Hll =2. A

Submerged: H\'i =2. 5

Submerged: HI'I =3. 0
Submerged: Hl''l =3. 5

Submerged: HW *4.O
Submerged: Hi'i =4. 5

used unsubmerged Equ. Form t2) f or elev. less than 1-10 ' L1 f t
;;;; irir*"rg"d nqr-ration f or elevarions greater than f i0 ' 3i f t
Htr'l=Headrvater (ft)

Transi-tion f Io\ s interpolated f rom the f ollovring values:
E1=110.11 tt,; Q1=7.58 cfs; E2=!10.31- fti Q2=8'56 cfs
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Out.let, Structure File: NORGE2

POND-2 Version: 5. L7
Date Executed:

. STR

S /N:
Tine Executed:

* * J. t< x * r( * t * * * * J, r. * * * r. J. * * * * t * J. * * * rt * r. * *{.*J, * * * J, {r r. * *

NORGE COMMERCIAL CENTER BMP/DETENTION TACILITY

* * * * t :t J. Jt r, * J, * * * * * * * * * *t * * * t * * * * * r. * * J. * * t( * i. * r, * Jr J, J. *

Outflow Rating Table
Tablel = 1 + 2

Elevat.ion (ft) A (cfs) Contributing Structures

I
I
I
I
I
I
I
t
t
I
I
t
I
I
I
I
I
I
I

109.00
1_09. 50
110.00
1_10. s0
111.00
111- . s0
112.00
112.50
1'r ? nn
IIJ.vv

0.0
0.0
1,5

18. 5

35. 7
54. 5

51.9
68.6

'l

L +t

r rz
t+2
L +Z
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I

outlet SLructure FiIe: NORGE2 'STR

POND-2 Version: 5. 17 S/N:
Date Executed: Time Executed:

* * t *J. !a * * * * * *t' )k t'* ** ** * *Jt *Jr ***'r * * J"' Jr * * * * t( * * )q *J< )t*

NORGECOMI"IERCIALCENTERBI'{P/DETENTIoNTAcILITY

* * t *r.* J,J.* ,. ** Jt****t' J(** 
"'(** 

* * * * t' ** t(J< *t':tt(** Jt* * ** !t

Outf lorv Rating Table 5

Table$ = 3 ? 4

Elevation (ft') A (cfs) Cont'ribttting StrucLures

A

4
4

4
4
4
4
4

1n

6 .'7

IJ.O
16.3
l_8. 6
ZU. b
')) q

109.00
109.50
L10.00
110.50
11-1.00
111 qn
I I J. Jv

LL2 .04
112.50

nnII,5.UU
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STORM ROUTING

t
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t
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I
I
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IaD-2 Version: 5 .1,7 S/N:
Ecutuo: to-27-1992 a9z26t25 2YR

Page L
Return Freq; 2 years

I
t
I

* J. * * * * * r. * r. * * * * * * * * r, Jt J, * * * * * * * *
*x
* NORGE COMI"IERCIAL CENTER *

't BASIN *2 *

,*
*r

* * * * * * * * rr * * * * * * * J. * * * * * * * it J. * t< t(

h fnflorv Hydrograph: C:\ENGINEER\PONDPACK\NORGE\2YR2 .HYD

I Rating Table file: C: \ENGINEER\PONDPACK\NORGE\NORGE2 . PND
I

I

TNITTAL CONDITIONS----
,l Elevation = 109.00 f t
t Outflow = 1.00 cfs- Storase = 0.00 ac-ft

GIVEN POND DATA
TNTERI"IEDIATE ROUTING

COI'TPUTATIONS

I
t
I
T

t
l

I ELnVATTON
| (fr)
t----
I 10e.00

109.50
l_10.00
110.50
111_ . 00
111.50
112.00
112.50
l_ l_3 . 00

OUTFLOW
(cfs)

STORAGE
(ac-ft)

23/L
(cfs)

2S/L + 0
(cf s )

1n

3.2

8.6
13.5
L6.3
rir. b

20 .6
22 .5

0.000
0.082
0. 1_67

0 .251
0.351
0 .449
0.552
0.659
0 .110

0.0
59.3

tzL.5
t86 .7

3tb. z
400.7
418.4
559.3

1n
62 .5

128 .2
195.3
268.5
342 .5
419.3
499.0
58L.8

Time increment {t) = 0.033 hrs.

t
t
l
t
h

t
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n
2

r
Y

t(

;
f

o

g
o

\T

1

0

o
r

o

I
(

S
1
L

r
L,I

R

L7
92

S/N:
09t26t25 2YR

\ENGINEER\PONDPACK\NORGE\NORGE2 . PND
\ENGINEER\PONDPACK\NORGE\2YR2 .HYD
\ENGINEER\PONDPACK\NORGE\2OUT2 .HYD

ROUTING COMPUTATTONS

Page 2
Return Freqt 2 years

c
r
(1

I 1+f2
(cf s )

2S/L - O

(cf s )

2S/t + O

(cf s )

OUTFLOW
(cf s )

ELEVATION
(fr)

;

h

;
2
3
5
1

o

I
8
8
6
8
8
I
8
8

8
a

6

4
J

f

5

-L

nhrr^

ap

PH

ov'I
I

-;
n

R,

.z

.6

.0

.0
n

.0

.0

.0

.9
q

1

.7

;

a

r

A

TL

b

;
L

2

5

7

7
7
I
7

1
7

1

6

4
3
2

Ver
D:

1e:
Hvd

Hy

HYD
-:-

I

I-t-
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

il,_,
.ECUTE

l. Fi
.Ilow

ft 
tow

]FLOW

|'*;(nrs)

l.H3
0.067

li33
0. 157

t, i:i
i, i:;
0.400

llsi
0. 500

l :si

l. ;:;

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

1.4
4.3
7.t
9.9

LZ.6
L4.2
r+.2
r+.2
LC. /.

L4 .2
t4 .2
1,4 .2
L4 .2
L'L . Z

t4 .2
L4 .2
13. 5

L1.3
8.5
5.7
2,6

-1.0
-0.4

r.b
6.2

13.0
22.A
31.6
40.6
48. 9
56.6
63.5
69 .6
75.L
80.0
84 .4
88. 3
91.8
94. 3
94.6
01 A

87 .9
81.3

1.0
0.4
3.8
8.7

1_6. 1

25 .7
36.1
45.8
54 .7
53.0
70.7
77 .6
83. 8
89. 3
94 .2
98. 5

102. 5

l_05.3
105.6
103.1_
98. 1

90 .7

L.00
o .42
1 1n

L.28
L.54
1_. 89
2.26
2 .64
2.92
3.23
3. 64
4.01
4.33
4.63
4. 89
5.L2
5.33
5.48
5.50
q ?7
5. 10
4.7t

109.00
109.00
L09 . 02
l_09.06
L09 . L2
L09 .20
LO9 .29
109.36
L09 .44
L09. 50
109. 55
L09 .62
109.66
L09.70
LO9 .7 4
L09.71
109. B0
109.83
l_09.83
109.81
L49.77
1,09.72

T

I
l
t
I
I
I
I
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Page 3
Return Freqz 2 years

********J<t<UTATIONS ****:k***

ORGE\NORGE2 . PND
ORGE\2YR2 . HYD
ORGE\2OUT2 . HYD

D-2 Version: 5.L7 S/N:
CUTEDr L0-27-L992 09126z25 2YR

* " * 
* * r' SUI"IMARY 0F ROUTING COMP

PONd FilC: C: \ENGINEER\PONDPACK\N
Inflow Hydrograph: C: \ENGINEER\PONDPACK\N
Outflow Hydrograph: C: \ENGINEER\PONDPACK\N

Starting Pond W.S. Elevation = f09.00 ft

;
,iE

I
I
I
I
I
t
J

I
t
I Warning: Inf f ovr hydrograph truncated on right s j-de.

I
t
I
I
t
I
l

I
I

rr " * " * Summary of Peak Out,f 1ow and Peak Elevation ',,. * * r.

Peak Inf 1or,r = 7.08 cf s
Peak Outflovr = 5. 50 cfs
Peak Elevation = t09.83 ft

***** Summary of Approximate peak Storage *rr***

Initial Storaqe = 0.00 ac-fl
Peak Storage From Storm = 0.L4 ac-ft

Total Storage in Pond = O . 1"4 ac- f t
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I
I
I
I
I

3

I
I
I
.l
'l
'l-
7-

I

l
3-

'l-

,l_

.l_

I
il:

I'

7

o

POND-2 Version: 5.17 S/N: Page 4

2YR Return Ereq z 2 Years
PONd FilC: C: \ENGINEER\PONDPACK\NORGE\NORGE2 . PND
Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\2YR2 .HYD
Outflow Hydrograph: C:\ENGfNEER\PONDPACK\NORGE\2OUT2 .HYD

peak rnflow 7.08 cfs 
EXE.UTED: L0-3',;L?7?

Peak Outflow = 5. 50 cfs
Peak Elevation = l-09, 83 f t,

Flow ( cfs )

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

*
*
*

ta

t
ta

*
*
x
,.

*
F

*
J,

J.

*
*
*
!a

*
*

7.L cf s
5.5 cf s

@

@

@

@

@

G

@

@

@

Lo

@*
@*
Gx

xa
*a u*@

E

1e
IC

M

r

i
L

C : \EItrGINEER\PoNDPACK\NORGE \ 2YR2
C : \ENGINEER\PONDPACK\NORGE \ 2OUT2

. HYD

. HYD
Qnax =

Qmax =
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-
)D-2 Version: 5,L7 S/N: Page 1

.ECUTED: 10-27-L992 Q9226225 10YR Return Freq: 10 years

r 
J. !L r. J.:ra * ** * * * Je * * {,Jr* * * * *rl * !t * !& * {e J.

**
I * NORGE COMMERCIAL CENTER ** BASIN *2 *r**

*rl

-*'rI *r.*j,***r!***Jr*****J,**)trt J.****t Jt

I Inflorv Hydrograph: C:\ENGINEER\PONDPACK\NORGE\10YR2 .HYD
I Raring Table file: c: \ENGINEER\PONDPACK\NORGE\NORGE2 .PND

I INITIAL CONDITIONS----
I Elevation = fO9. O0 ft! outflow = L. oo cfs.
- Storage = 0.00 ac-ft
I

G]VEN POND DATA
INTERMEDIATE ROUTING

COI"IPUTATlONS

I
I
I
I

ELEVATION
(fr)

OUTFLOW
(cts )

STORAGE
(ac-ft)

23/L
(cf s )

2S/L + 0
(cf s )

109.00
t_09.50
110.00
110.50
111.00
L11.50
112.00
rt2.50
113.00

1.0
3.2
5.7
8.6

13.5
16.3
18. 5
20 .6
22. s

0.000
0.082
0. L67
o .257
0.351
o .449
0.552
0.559
0.770

0.0
59.3

IZI.3
LA6 .7
254 .9
326 .2
400.7
478.4
559.3

1.0
62 .5

128.2
r.95.3
268.5
342 .5
419.3
499 .4
581.8

Time increment (t) = 0.033 hrs.t
t
t
t
t
I
i

T

I
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itc
t-
rfl_

T

-2 Version: 5.
UTED: L0- 27 -L9

File:
ow Hydrsg:a.1:h:
1^,, u'r*^---,.h!rJw rryu!uY!';ty

L7 SIN:
92 49t26:25

U

C

f

IU I il

\ ENGINEfi R \ POND PACI.: \ 1{ORGE \ }iCRGE 2
\ ENGT}IEER \ PONDPACi( \ }.1ORG5 \ 1 OYR 2
\ ENGINEER \ PONDPACK \NORGE \ 1 OOUT:

Page 2
Paf lrr-n !tr+rcr. 'i n rToarq

f ? -r- v

. PND

. J{YD

. HYD

ITLOT^I HYDROGF.AFH ROUT IliG COI'iPUTA'i-LOllS

t lari'l Ir

rs)
rNFL{r1{
1nf .: \

I1+12
/r,fq\

.1 ar r!:J/ L .- iJ

1nf<i
23/i-F 'l{cfsi

0uT!'j.oti
I r.f e \

E-rili AT: e }i
, C* Itl.Ll

1.01
I. L]
1 ["-7

1 0n

3.C6

;:;;

6. f {j
. C}L]

t. -:8

l.r. ?l

1n
i.2

!4. L

2tr.3

58. 5

14,!_)
87.'_;

r_00.4
1rl-.5
ti": l" . I
!1li . q
J JO. *

t45.f)

i46. 3

f .i0. a
r:ii 1

2.2
6.5

l\J. c'

15.1
10 A

2'!.6

-1 ri

2! .5
:!..1
2:i_ . 6
2i- . r-.

20. 5

i'i " .j
12.'l

8'tj
,4 1

- | {}

-0.:1

ii .2
?2.4
36.?
52.4
{:fr.4
78,,8
9C) . C

99 .9
108.:.3
t_ i6. 9

13C . r
.1" 3:1 . :
1_it. :
i:A A

1!l a
LL!.-

0.00

4.32
r n-io..+i
jl til'

lc.1'r
i0. i9
ic. ?9
ral .I:.i
1n lc
lC. 7:.1

10 " 79
lc. 7'l
Lc. ?9

i".i
5. ,19

_ L' .:.

t:::
0.067

li::
0. I67

l;:;
t::;
0.40(l

l:;t
0 . 5 i-,10

;:;;

t
I
I
I
I
I
I
j

I
I
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******

<<: <

lo-, vers
-ilCUTED: 1

I
I
l;":..;;

Infl-cir

I outf Ior.i

! 
starrrn

I
I
I
I
t
I
I
I
t
T

I
i

I
I

l-ofl: 5.L7 S/N:
A-21-199: 09226t25 10YR

Page 3
Return Freq: 10 years

:k****'':v'*x** sul.ll{AF.Y Or ROUTING COMPUTATIONS *****!k******

1C: C: \ENGTNENR\PONDPACK\NORGE\NORGE2 . PND
Hydrograph: C:\EItrGINEER\PONDPACK\NORGE\LOyR2 .HYD
Hydr.rgraph: C: \ENcIllEEtl\PONDPACK\NORGE\10OUT2 .HYD

g Ponrl tl. S . Elevation - 109. 00 f t,

*e*v* SLtmnary of Pearl{ Ouf-f loil afid peak El_evaricn !*!.!'.

Peak Infl,:lr = f0.79 cfs
Peak Ourf lorr = 1 .26 cf s
Peak ELer;atron = f 10, 15 f t

+ *:k * * Sr:mmary of App:ox j.naLe peak Storage * * * * *

i])1tial- Srcracte = 0.00 ac-ft
Pr:.1k Strri:age ir.r*,Jto::n = 0.lg ac-ft

Tcttqi Storage ii: Prtnd = 0.19 ac-f t.

ll;.ir;-ng: Iniioli hyci;c;r,ipn i:rr-ineaterl ,lrl r:ght S1ile.

i,Ia]':;".rilq.init,1alpant-ior:tficvl>istinfir:r,lrrrciinate.<<
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Page 4

poND-2 Verstcn: 5. i? S/N: l.yR Return Freq: 10 years

P,:ncl File ' C: 'rnNGIliflR\PONDPACK\NCRGI\Nr-rRGE2 
' Pi'iD

rnf ior'i 11r;clrograph: C ' \1119i;;sRiPcNopAcK\NoRGE\' 
ioYR2 ' HYD

.urf 1o,+r Hydroqraph: c: \elrci;;;Rrposnpa-ciixoncett*lx;iur;fit10:li-1ee2
09:2ir:25

11 Peak Inf -l--oti =

f Peak 0tt";fiotr =
I peak Elelral:1on =

t
t
;

t
r3

I
t
I'

J

l=

.F TI IFI

tl''rq\

*fa

u
^-k{g

G.k
ig *
(

LA.19 r:f s

1.26 cis
110.l-s f i

\. li.jG : ),lEe':: \ : o1i D ! l,il :i

" 
TNGINIIF \ PCI'1DP Atli':'

fl,:l"l {r-'is)
5 i:.0 13.s 15',0 16'5
-. ---i----*-i- i*--*-i -

!'
]=

\1

rl

0
{o

0
u

G

0
@

G*.*a
*3

I,

l,; l.!

;;

.l;iOF,iI ! li:i'i?.:
', i{OF.Gi \' i 0C j-lT iI * F"ie: ii:

I
,a tf i io. i ',3 _ -t'-.

I

t

lrirr. i\ra.a-f

ilr:r, nmi'1

r n .;? ,'l-:i'= .LJ ' J
1 a .-f +
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I
D-2 Version: 5'L1 S/N:
CUTED: 1L1-27-L9'qZ 09:26t25

Page l-

rqvP Return Freq: 25 Years

* * t< * * * * r. * t( * )k rk t< *

*
*

l_c9
i09
rl0
: _0
lll
r_li
iL2
'i 1?
11i.

I
I
I
I
I
t
I
I
t
I
I
I
I
I
I
I
I

******t"*******

* NORGE CO}IHERCIAL CENTER
* sAsrN #2

:
*t * ** *** * * :t **'******t'***

InfiouHydrcgraph:C;\ENGI$EER\P0NDPACK\N0RGE\25YR2.HYD
Ratrng Tabie fite: c:\Elt6fNinnrPONDPACK\NORGE\NORGEt'tY

- 
r' ? n f n TiNIIl-r'1!

E iavati,ln =

Or-rLfloti =
Q.Frrid'a =u L.r_,!LrY.J

CONDiTIONS----
1"09.00 f t

1.00 cf s
0.00 ac-fr

G:VEN POND DATA

INTERt.tED iATE R{-JUTI..{G

COI'lPIJTATIONS

I t "q/f I 2sit' i 0
STORAGts i I Lu' v i - /-.c-\

c.00c 0,0 I 1'0
rr lt;_1 59.3 I 52.s

!2L.5 I 1?8.20.f5ii i l"'--

ELTVA'IiO}tr
i f t \

OUTI'LOti
icf s )

.00

.50

.00

.00

.50

.00

.50

.00

1n

a '!-

8.6

1Q r--

LV.O

0.35i1 | /-Jt'r'r
n ,irrr! | 326.2 | 34?'50.449 400.7 | 419.:

:':;;i i 186.7 i res'3
'^'i,i.', \ 254.9 | ?b3'5

n qq-il I qUU. /
V. JJ: I

^ ^trqi r 418'4 | 49'-r'0
'J, JJJ I qq1 :.
rr -??t]i i 5bY'Jt').7701 | rrr'J i

Time rrrcreinei-it tf ) = C ' 033 h::s '
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I
Jru-2 Version: 5'L1
rlutgo: Lo -21-1.992
I

r:rd File:
till-ow HYdrcrj l:'r.Pn :

n|lfiot, HYcrograPh

S/N:
09:25:25

Page ?

I'reqz 25',,rears
2 5YR

:atlrrn

-\Tn. rnrl

" i{YDc \ ENGINEER\ PCNDPACK \ NORGE \NCRGE 2

r ltiCf ltnnR \ P OND PAC K \ NORGn'r 2 r-iYF' 2

r gNEiNTgR \ PONDPACK \ NCRGE \ 2 5OIJT 2

ROUT I."IG COi,!F TTAT :CNS'
LCII^I HYDRO(}RAFH

INFLOI'I
{i:fs) /r.fq)

ZS.L - o
{cf s )

1l"iu.; i; i OUT:'i(ilt
(cfs) 1 ir-'fs)

F? nltn TT'1L_i
:.ir.L V tl -:-:\Jr!

1f f 1

I

I

J

i

I
I

i

0.00 i

t ttf

4.:lti
i :-,
q pF.

1. ?q
1 - ).q,

i 1 1q
i 1 ?q
1. :,gi

11 ?.q

i f iq

r,,i. lj
t;

M T I.JFl- i-r'l!

t:::i-
tB. ooo

J:3;;
l. ioo

it l1?

J:1;;
u.4J-'

f,.31r^ a2?
\J. JJJ

13: i3l
I.
-u.4J.1

0.4b7

l3:i!3
0. 551

q'::j

tl,i!i

:. lq
'i ? lc
'r - 1.q

, al

4. 94
a /f i
n no

-,1

1a t\

1-7 1

")') i
nn 1
L*, I

aA 1

aA 1

an 1
aA 1

L+. '
L.* . I

a/1 '7

')/1 1
.) ,,! 1

^, 
1!'4, t

11 :{

.. n

1.4

-0. ri
t\ ll

') A :<

43,tr
br.5
7i , !

lr*)-<.'!

1f r i
1/l( "1

1?n q

-ta-J n

1tr? 4
-r'ti
111 1

:tr / a

1qd 6

! li q
'1 'A1 ?

ttlf! i
l:'-, . i

r'-='-

1-a, ,';

r nfi

1 )1

? .41
I 11

^ 
t1 €

L,.05
6.11

r o'c
.* lrl

tl . tr i-l

il. 94

') c- -7

8"10
1 . ',j r..r

109.00
1nq n{l
1no nq
L\J 4 . v r

'i ri': 1 a
!1J _. . t I

1n'l )A
1r:(1 --q
! - '. -J

1r,q qA

109.'r8'
109.8t1
1r-rJ qi

110.00
! I :l !'19

rlri !?
1t 1 ":A

l1fr ?'l

.lr i:-r ' ii
i ir^r t7t
1 , ;-r Ii-;
1 i i-r q1
LLL" JJ

' *'._l . i,-:
i 'r o lq

! i! a /'
. j n 1a
l:J. i:

r.0i
1 ci

- ,ri

l{i.3
?n q

4'l,,1
lrb. 5

5'l ' '-l

101.3
I l- :

i1A c'

!rin a

I {: i-; .:
'r 6,q C

I

;

!

;

I

I
i

i
I

I

:

I
I

I
I
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I
I
I
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I

PaEe 3

-2 Version: 5.17 S/N: - . r\rD Return Freq " 25 Years
UTEI: :0- 21 -Lg92 09 : 2 6 t 25 25YR

****t'****x******** sulil'lAF'Y 0r ROUTTNG COl'lPurATroNS *****************x

P,:nd, f i}e: C: \ENGINEER\PONDPAC}i'.N{]RGE\'NoRGn2 
. PND

Inflol/i Hyclrogral:h: C: \'ENGINEER\PONDPOc{:::l::)i:::3, .H:
il:;?:'n"1;;;:;;:;;' t' trio*:'EER\PO.{DPACK\N'RGE\2sour2'HYD

Starr.i-ng Po:rc.l W.S' Elevation = !09'00 ft'

***** Sunma::y of Fertk oiltflotl cr'ftci Pea'h il-e\tatlon *****

Peak 1pf lrlw = !2 ' 35 cf s
Peak outflo'.l = 8'94 cfs
Peak ff.ier,'artir:ti = !10.53 fl

.n*-.** sl-'tr;n,:rj:.-r ,:i Appro:<-r-ma1]e Pee.k 5tOrace -***>:

T,.i+i r'l q1-.1i^Afti:
I 11 L i- I q r

0.0i1 ac-f.t
j-t!!'-aq4 .J 3"'"r- 

c

?eak Sto::rrqe Frcn :torn = 0 ' 2{r itr--r1l

'Iot.1l :-i lorage in ?ond = 0 ' 26 ac- f t
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Page 4

pOND-2 Versl-iln: 5. r'1, S/N: 
25yR Return Freqt 25 years

P,:nc1 FiIe ' C: TENGINEER\PONDPACK\NOFGil"NORGE2 
' PND

Inf low Hv,lrcsra'ph: C ' \il'igr"N;in'tpoNnpACK\NoRGE"25YR2 ' iiYD

r)utf lor^r Hvciro$r'aph: c: \'ENG;;;;F'\PONDPACxrNoncEttu?XIiu,ifi:D10-:r-ire'i
09: 25: 25

Peak lfif l'lt'l =

I Peak Or-iriioii =

I Peak flsrT':It:1r-ri1 =

L2 " 35 cfs
E.94 ':is

1-L0.53 f I
Fl-cir 1'1f : i

I
,l

,i
,l
.1

I
i
I
ti

I
I
l
I'

i1

I
J'

1i

I

at
u *
@

e
i.a

lo

lo

3
{d

'J

?

@

,c

g

*,)
0

ti

rFT:IE
t h r-q )

.-i ,9 ,

:i;I
i r:l \ : i-:1: I

--r, r 'i f i-
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I
IND-2 Version:
:{JurED : Lo -21 -

5. L7 SIN:
Lg92 09: 26 : 2 5

Page 1

Ret,urn freq: 100 Years

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

********x*i.'*

NORGE CO}{},IERClAL CENTER
BASIN *2

lOOYR

t * * * t< *t<* * ** !t x * * )t*

* * J. ** * * * * ** * -* * J. !t *** * * **

Inf lorv Hydrograph: C: \ENGTNEER\PONDPACK\I,I0RGE\ iC}0YR2 . HYD

Racing Table fiie, c: \flNGINEER\,PONDPACK\NORGE\NORGE2 ' PND

?u?frtnT
I]\ I I Ifl!

Eie.latl,:n =
Or-rtf lot'l =

5 to reige =

CONDITIONS---_
109.00 ft

1.00 cis
0.00 ac-ft

-- i- 1 i , 
^ .a t f fl l

0'j.r)c ! 1.0 i 0'000i i -:': i .;'; iL.0 i ,J.'.

l;;:XI i .:; i ;.iazr I 5e'3 ! 62'5 i

1?! q l 128.2 i

EIVXN POND DATA

INTERII:D:ATE R0UTIiriG
COUPUTATiONS

i /'tq q

ti;.;; i ;.; i o.igri I r.:l'5 | 128'? I

l-10.5CI I 8.6 | 0.257i 1 iB6'7 | 1e5'3 I

i1i.0c I i3.b | 0.351! | 254's | 268'5 i

ri1.50 I i5.3 | 0'449i ! 326'2 1 34?'s i

1i2.u0 i i8.6 I 0'5s2i I 400'? : 4''t3'3 i

i12.5ci 2r.6i o'::i I iilii i-?.3:

Time in,-:,renent tt) = rl'C33 hrs'
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I
iND-2 Version: 5'
lAutno: io-21-L9
I

-tnd l'11€:
,illovr HYdroc-traPh:
.|tiow HYdrograPh

Ll
>z

c /\T,
no. ?c,.1q IOOYR

ROLrT ING g 3i.ipl-iT A'i ii.]ii5

Page 2

Return Fre';: 100 years

. FND

. HYD
IJVN

a,

(-

\ ENGINEER \ PONDPACK \ NORGE \ NORGE 2

\ ET.lGii{EER \ PONDPACK \]{ORGE \ 1 O {]YF :
\ ENGINEER \ PO}iDPACK \ NORGE \ 1 O OCUT 2

Xr,IVATii.ri'I
, g+ t
\!Ll

OUTiLOi!
{t:f s )

?S/i + 0
(cf s;

',c !r - n
L*I IJ

i,-fq\
\ vlv i

!!-tLZ
infe\

g

N

O

I
t

YD

I
I

I
I

t-
t

I

i
i

I
I

I

!
I

I
I

I
I

I

i
i
I

I

I

I
I

i
t

i

I

!

I

I

I

i
I

i

I

I
I

i
I

i
I

I
I

RAPH

FLOI/,I I

f s ) i

-----l
,-. nn Iu. ui-'l
:. 33 i,- -- |h lh I
-.'-l
-, ,--l6.tr:l

l

l'l q1 i

'' A --:R I
i= | JlJ:

t_4,38 !

14. rB I

i4.38i
!4. *?3l
i-4. ,38

i4. -"8
, A 12.

1A ?Q

r4. 38
14. i8
' & iR
1;. ?q

14. :A
14 . j8
l-4. rB
1 a ,.fq
tt. -'J

ic.07
-i . i.9
4 .32
i.44

IELOII H,r-----
?rnr
(hrs)

t;;;
0.033

I ?il
tl I a 1

X:;31
Q.z-rs

0 .261

J:;33
u..Jb /

J isi
a .467

{.;jj
0.50ct Ei;
0.'i00

l3 ;3;
0.800

13 l;;I^ ^.. /\U.:2UIJ

2.9
E.6

L4. 4
2A .1
25 .9
28.e
28.3
28 .4
28. I
28"8
28.3
28.8
?8, il
2E.B

'6.,4

28.8
1A e

2:3. 3
2E. E

?3..t'
2Z .',e

27 .3

'1 f )

-j.,r-r
-n a

:IU. :J

1n ? 1IIJ J . I
1 11 t-l

1?A
149.4
16i.9
to/: ?i(J?, -i

i93.4
an I ?.JU:. J

214. L)

't.t cl i
')^'t d
]:.J. J

22i.?
a t{'\ tr

.1 a- 1

:1i.r

109,0i'
11 q il I

1-09.06
10?. 11.
I ttq

L09 . +'i
109.54
109.30
ic9.9l
:_l-0.c{l
1!n |?
:aL. ,f

' | {l - ,' I

ii0.,17
' r.1 .^,"7

,1-1 (.) L:A

'1r'\ l:'-l
-:!Y,'r-

ii0.;3
r tJ-r ':j

:"1(1. lE
:i-i-r"J:
-r 1-ri . 35
i1c " ?!r
l1n ai
i.i-1.-:rf
11i) . 9l
1 1:1 .15

ilil ,7 j
i:"il . 5 5

i.

;'.).
an

54.
q'1

l'J!

1'! q

A-!J,

L50
: t-.4
r -cl-l,f

i.90
2A?
.lL:,

2:2
2 -itj
:35
:42
ai'1L3!

252
:5b

255
24-7

2\1

I
I
I
I
I
I
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I
,ND-2 Ve::sion: 5.t1 S/N:
ffUTED, 10-27-t992 09:26:25 100YR

Page 3

Return Freqr L00 Years

t
I *******r<** t**.**t* sul"ll{ARY OI', ROUTI}lG COI'IPUTATIONS ***)kx*****t'x******

r pond File: c: \ENGTNEER\poNDpAcK\N.RGE\N'RGE2 . PND

r Inf 1ol,r Hyqrograph: C: \ENGINEER\PONDPACK\NORGE\ 100YR2 ' HYD

f Out,f iow Hyrlrograph: C: \ENGINEER\POI.IDPACK\NORGE\ 100OUT2 . HYD
I

I Starting Pond '{i. S. Eletrai,:on = !09.00 f i'
I

* rr *'l * Srlmmary of Peak Out,f Iow ancl Peak Elevation * tr''* * *

Pea'li Infl-otr - 14.3t cfs
Peak Oui:flotr = f 2.81 cfs
Peak El-evation - 110.93 f t

'\: t' I * *' Suinmary qf Approxinat'e Peak Storage * * * * *

inrtial_ _i Lcr.*c.ge = 0.C0 ac-ft

llarning: Inf ic.v iiydr-oc;raph trilncaLed on righ'L side

I
I

I
I
I
I
I

t
I
I
I
I
I
I

Peak Storace From Storm = 0.34 ac-ft

Tctal Siorage in Poncl = 0.34 ac-f t
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I

POND -2 'tlersion: 5. 17

Porici Fiie.:
Inf l-ow HYdr':graPh:
0ur:f lorv HyrirograPh :

C : \EI'IGINEER\PONDPACK\NORGE\NORGE2' PND

C: TENGINEER\PONDPACK\NORGE'r i0OYR2 ' HYD

C : \ENGiNEEF.\PONDPACX\NORGI \' iCrC}OUT2 ' HYD
EXECUTED:

Page 4

Return Freq: l-00 YearslOOYR

1n-ar-1tlq?
f Iq. /h. /a

Peak Inflow =

Peak Outfl-,rri =

Peak Eie','at-tr::t =

Flcii i ci:; )

14. 38 cfs
1', a-7 ,-fq
Ia. u

110.93 ft.

I
I

I
t_

,l
,l
l

,l

I
,l
t1

I
t
I
I
i

I
t

I

i
I
I

rFTl.lt

t h,^c'\

iil-e: i,': ::iGlllliI\
i:-:'- :'l, ::\GI:!EEF"

I f, l:i I i -::{,' :i \. :i (r F. GE

. !1.i:l - r '.'- i, \',"-.:.'-;:

1 n n=.ri ^ u'f :r
--,,-.,1;:Ta g';;-,

+ ,li-r
: ,-i5
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Circular Channel Analysis & Design
-iotved with Manning's Equatron

Open Channel - Untforn flow

Worksheet Name: NORGE

Conment: STORM SEWER fRol"l 8 TO 7

Solve Eor Eul1 Flow CaPacitY

Given lnPut Data:
Diameter"" 2'00 ft
S loPe
Manning's n"""' 0'0L3 

-

Dlscharge'' ' 16'o0 cfs

ComPuted Results:
Full EIow CaPacitY'" " t:':: ::"
Eul1 Flow DePth z'vw

veloc iLY' ' :'9? ::-
Flow Area :'::::
Critical DePLh" " L'+q Lv

Crrtical SloPe"" O'0056 fL/ft'
Percent FulI L00 ' 00 'o ,
FulI CaPacitY""' 16'00 cfs
QMAX @ ' 94D L7 '21- cf s

Eroude Nunber""' FULL

Open Channel Flon I'lodule' Version 3' 41 (c) L991

Haestad Methods, Inc' * 37';;;;;"i4" Rd * Waterbury' Ct 06708
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CircularChannelAnalysj-s&Deslgn
iolved with Manning's Equatron

Open Channel - Uniform flow

Worksheet Name: NORGE

Comment: STORM SEWER EROI'I I TO -7

Solve For Actual DePth

Given InPut Data' ^ ^^ F+
Diameter" " ' z'vw !L
SloPe 0'0050 ft'/fL
Manning's n"""' 0'013
Dlscharge' " 8'05 cfs

Cornputed Re sults :

DePth
Ve loc itY "
Flow Area
Critical DePth" "
Critical S1oPe" "
Percent fuI1" " "
Full CaPac:.tY'"''
QI'{AX @.94D
Froude Number" '

1.00 ft
5. 10 fPs
1.58 sf
1.0r ft
0. oo49 fL/ fL

50. t9 e"

16.00 cf s
L'l .21 cf s
L.01" (flow rs Supercritical )

I
I
t
t
t
T

Open Channel Flow
Haestad Methods,

Module, Version 3'41
Inc. * 37 Brookside Rd

(c) L99L
* WaterburY' cr 06708
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l,

I

Circular Channel Analysis & Design
SoIved i^rith Manning's Equation

Open Channel - Uniforn flow

Worksheet Name: NORGE

Comment: STORM SEWER EROM 10 TO 9

Solve For FuIl Elow CaPacitY

Given InPut' Data:
Diameter"
S loPe
Manning's n"""'
Discharge' ' ' '

Computed Results:
FuI1 Flow Capacity'" "
FulI Flow DePth

VelocitY..
Flow Area
Critical DePth' ' "
Critical S1oPe" "
Percent Fu11
Fu11 CaPacitY'" "
QMAX @.94D
Froude Number" "

L.25 ft
0.0050 f:t/fL
0.013
4.57 cfs

4.57 cfs
L.25 fL
3.-72 f Ps
L.23 sf
0.87 ft
0.0073 fL/ ft'

l-00.00 e"

4.51 cfs
4.91 cfs
rULL

Open Channel Flow
Hae stad I'lethods '

ModuIe, Version 3'
Inc. * 37 Brookside

4L (c) L99L
Rd * WaterburY' cr 06708
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flovr

I
Worksheet Name: NORGE

I
I comment: sroRM SEWER FRoM 10 ro 9

So1ve For Actual DePth
r
I Given rnput Data:

Diameter. . L.25 ft
Slope 0.0050 fL/ fL

I Manning's n....... 0.013
Discharge. .. 4.52 cfs

I computed Results:r Depth 1.01 ft

r li:;'i::;::::::::: :, 3+ :i"
I Critical Depth. . . . 0.86 ft,

Critlcal Slope.... 0.0073 fL/ft
- Percent Fu1l 81.03 eo

I!f FuIl Capacity..... 4.57 cfs
SMAX @. 94D 4.9L cfs
Froude Number. . . . . O.'72 (f 1-or'r 1s Subcritical )

rI

Open Channel Flow Module, Version 3.41 (c) L991'
Haestad Methods, Inc. * 37 Brookslde Rd * Waterbury, CL 06708

I
I
I
I
I
I
I
:

T

I
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Circular Channel Analysis & Desi-gn
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: NORGE

r Solve For Full Flow Capacity

r Given Input Data:
Diameter.. 1.50 ft
Slope 0.0050 fL/ fLr Mannins's n....'.. 0.013- ;i::;::r". :': . 7 . 43 cf s

I
I Computed Results:

Futl Elow CaPacitY..... 7.43 cfs
I FulI Flow DePth 1.50 ftr li:;"i::;::::::::: i 

"l 
:?"

Crltical Depth.... L.06 ft
I Critical SIoPe. . . . 0. 0070 ft/ fL
I Percent Ful] 100.00 e-

Full CapacitY..... 7.43 cfs
Ql'lAX @.94D 7.99 cfs

I Froude Number. FULL

t
I

I
I

II
t

I

I
I

I Comment: STORM SEWER EROM 9 TO 7

- open Channel Flow Module, Version 3'41 (c) L99L

I Haestad Methods, Inc. * 37 Brookside Rd * waterbury, ct 06708

I

I
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

I
Worksheet Name: NORGE

IIl Comment: STORI{ SEWER FROM 9 TO 7
I

Solve For Actual Depth

I Given rnput Data:
Diameter. ... 1.50 fL
Slope 0.0050 ft/ft

I Manning's n....... 0.01-3
Discharge.... 7.31 cfs

I Computed Results:I Depth.. L.22 ft
Veiocity. . 4.7g fps
Flow Area 1. 54 sf

r Criti-cal Depth.... 1.05 ft
Crltical S1ope.. .. 0.0070 ft/fL
Percent Full 8L.27 Z

-I FulI Capacity..... 7.43 cfs
QI'{AX @.94D 1.99 cfs

I Froude Number. . . 0.74 (flow is Subcritlcal)
r
It
I

Open Channel f lovr Module, Version 3.41- (c) L99L
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I
I
I
I
I
I
I
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: NoRGE

COMMCNL: STORM SEWER FROM 7 TO

Solve Eor Ful1 Flow CaPacitY

Given InPut Data:
Diameter... '
S loPe
Manning's n" " " '
Discharge' ' ' '

Computed Results:
FuIl FIow CaPacitY'''''
Full Flow DePth

Velocity..
Flow Area
Critical DePth' " '
Critical S1oPe " "
Percent Fu11
Fu11 CaPacitY" "'
SMAX @.94D
Froude Nunber" " '

2.00 ft
o. 0050 ft/ fL
0.013

16.00 cf s

16.00 cf s
2.00 ft
5.09 fPs
3. 14 sf
L.44 ft
0 . 0056 fL/ fL

l-00.00 ""
1-6.00 cf s
L7.21 cfs
rULL

Open Channel Flow
Hae stad t'lethods '

ModuIe, Version 3.4L
Inc. * 37 Brookside Rd

(c) L99L
* WaterburY. cr 06708
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

r
Worksheet Name: NORGE

I Conment: STORM SEWER FROM 7 TO 6
I

Solve For Act.ual Depth

f Given Input Data:
Dlameter.. 2.00 ft.
Slope 0. 0050 fL/ fL

I Manning's n....... 0.013
Discharge.... 13.54 cfs

I Computed Results:r Depth L.4L fr

I li:;"i::;::::::::: i7,+:?"
f Critical Depth. . . . L. 33 fr

Crit.ica1 S1ope.... 0.0059 ft/fL
Percent FulI 70.59 Z

I Fnll Capaclty..... L6.00 cfs
QMAX @.94D t7 .2L cfs

f Froude Number. . . 0.88 ( flow is SubcrlLical )

I

I
I

I
I
I
t
r Open Channel FIow Module, Version 3.41 (c) L991"

Haestad l"lethods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I
t
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet, Name: NORGE

r Solve For full Flow CaPacitY
I
r Given rnput Data:

Diamet,er...' L.25 ft
r ilili;;;; ;: : ::: : : 3:3?3' 

rt /rL

Disehaige.... 4.57 cfs

I Computed Results:
FuIl Flow CaPacitY..... 4.57 cfs

r Eull Flow DePth L.25 ftr li:;"i::;: ::::::: i.i3:?"
I :;l:l:31 3iill: : : : 3:31 ,5",',,,
t Percent Ful1 100.00 e"

Ful1 Capacity. . .. . 4.57 cfs
I QI'4AX @.94D 4.9L cfs
I Froude Number., ,. FULL

I
I

-
I

I
I

I

r

r

I Comment: STORM SEWER rRoM t2 To L1

r Open Channel Flovr Module, Version 3. 4L (c ) 1991-

I Haestad Methods, Inc. * 3? Brookside Rd * Waterbury, Ct 06708

I
I
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: NORGE

I Comment: STORM SEWER FROM L2 TO 1l-

r Solve For Actual Depth

r Given Input Data:
Diameler.. L.25 ft.
Slope 0.0050 ft /fL

I Manninq's n....... 0.0L3
Dischaige... 2.85 cfs

I Computed Results:
Depth 0.72 f t
Velocity.. 3.93 fps
Flow Area 0.73 sfI Critical Depth. . . . 0. 68 ft
Crit,ical S1-ope.... 0.0059 fL/fL
Percent FuIl 57.22

I Full Capacity..... 4.57 cfs
QI'{AX @ . 94D 4 .9L cf s

f Froude Number. . . 0 . 90 ( flow is Subcrit,ical )

I

a

I
I

I

Open Channel FIow Module, Version 3.41 (c) L99I
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I
I
I
T

I
I
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet, Name: NORGE

r Solve For Fu1l FIow Capacity

f Given Input Data:

r 3i3il:lii:::::::::: l:33u5',.,,,
t Manni-ng's n....... 0.013

Dischaige... 7.43 cfs

I Cornputed Results:
Full Flow Capacity..... 7.43 cfs

r Ful1 Flow Depth 1. 50 ft,I I;:;"i::;::::::::: i 1" :?"

r :;l:i::l Siiii: : : : l:33 ,t' ,,,,,
I Percent Fu1l 100.00 %

Ful1 CapaciLy... . . 7.43 cfs
QI{AX @.94D 7.99 cfs

t Froude Number.. .. FULL

I

I

I

I

I

I

I Comnent: SToRl"l SEWER FROM L1 To 6

r Open Channel Flow Module, Version 3.41- (c) L99L

t Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

iI
I

I
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Circular Channel Analysis & Design
Solved wit.h Manning's Equat,lon

Open Channel - Uniform flow

I
Worksheet Name: NoRGE

I Comment: STORM SEWER FROM 11 TO 6

r Solve For Actual Depth

r Given Input Data:
Diameter. ... 1.50 ft
SloPe 0. 0050 fL/ fL

I Manning's n.... .. 0.013
Discharge.... 5.14 cfs

f Comput.ed Results:
Dept.h 0.92 f t

I li:;'i::;::: ::::: i: ?3 :!'
I critical Depth.... 0.87 ft

Critical Slope.... 0.0058 ft/fL
Percent FuII 61. 18 eo

t Full Capacity..... 7.43 cfs
QI'IAX @.94D 7 .99 cf s

I Froude Number..... 0.91 (ftovr is Subcritical)
I

I

Open Channel Flow l'loduIe, Version 3.4L (c ) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 05708

I
I
I
I
I
I
I
t
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r Worksheet Name: NORGE

I Comment: STORM SEWER FROM 6 TO 5I

Circular Channel Analysis & Design
Solved wit,h Manning's Equation

Open Channel - Uniform flow

Solve For Ful1 Flow Capacit,y

I Given Input Data:
Diameter.... 3.00 ft
Slope 0.0050 fL/ ftt Xi::i::;l l:::::: 4l ?l'","

I Computed Results:r Ful1 Flow Capacity..... 47.L6 cfs
Ful l F low Dept,h 3. 00 f t,

Velocity.. 6.67 fps
I Flow Area 7.07 sf

Critical Dept.h.... 2.24 ft
Critical Slope. ... 0.0051 fL/ftr ;;i;"::,lxll;::::: '??:?? 3,"
Ql"lAX @.94D 50.73 cfs
Froude Number..... FULL

I

I

I

I

I

I

I
Open Channel Flow Module, Version 3.4L (c) t99L

I Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
I
'

I
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

I
Worksheet Name: NORGE

I Comrnent: STORM SEWER FROM 6 TO 5
I

Solve For Actual Depth

I Given fnput Data:
Diameter.... 3.00 ft
Slope 0. 0050 fL/ ft

I Manning's n....... 0.0L3
Discharge.... 18.35 cfs

I Computed Results:r Depth 1.30 ft
Velocity. . 6.25 fps
Flow Area 2.93 sf

I Critical Depth.... L.37 ft
Critical Slope. . . . 0. 0041 fL/ ft
Percent Fu11 43. 3l- Z

I Ful1 Capacity..... 47.L6 cfs
QMAX @. 94D 50. 73 cfs
Froude Number. ... 1.11 (f1ow is Supercritical)

I

I

Open Channel Flow Module, Version 3.41 (c) 199L
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, CL 05708

I
I
I
I
I
I
I
I
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniforn flow

Worksheet Name: NORGE

I Solve For Full Flow Capacity

I Given Input Data:
Diameter.... 3.00 ft

I Slope 0. 0oso ft / fL
t Manning's n....... 0.013

Discharge.... 47.L6 cfs

I Computed Results:
- Ful1 Flow Capacity..... 47.1,5 cf s

- FulL Flow Depth 3.00 ft.
r Velocity. . 6.67 fps
I Flow Area 7.a7 sf

r ::i:l::i Siil!:::: t St f',,,,.rr i:i;"i:,llll;::::: '??:?3 1,"
r QMAX @.94D 50.73 cfs
I Froude Number FULLt

It
tI
Ir
r
I

I

I
!II

I Comment: STORM sEl,IER FROM s To 4

r Open Channel Flow Module, Version 3.4L (c) L99L

t Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

i

I

I
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Circular Channel Analysis & Design
Solved wit,h Manning's Equation

Open Channel - Uniform flow

I
_ 

Worksheet Name: NORGE

I CommenL: STORM SEWER FROM 5 TO 4
I

- Solve For Act,ual DePth

r Given Input DaLa:
Diameter 3. 00 ft
Slope 0. 0050 ft / fL

I Manning's n....... 0.0L3
Discharge. . . . l-9. 13 cf s

I
I Computed Results:

Depth
Velocity. . 6.32 fps
Flow Area 3.03 sf

I Crltical Dept,h.... 1.40 ft.
Critical Slope.... 0.0041- fL/fL
Percent FuII 44. 33 Z

I Full Capacity..... 41.L6 cfs
QMAX @. 94D 50.73 cfs
I'roude Number..... 1.11 (flor"r is Supercritical)

I

I
I

Open Channel Flow Module, Version 3.41 {c) L99L
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury. Ct 06708

I
I
I
t
I
I
I
I
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Worksheet Name: NORGE

I Comment: STORM SEWER FROM 13 TO 4
I

Circular Channel Analysis & Design
Solved with Manning's Equatlon

Open Channel - Uniforn flow

r Solve For Full Flow CaPacitY

r Given Input Data:

r 3i:il:::f:::::::::: 1 33u5',.,,,
I Manning's n....... 0.013

Discharge.... 7.43 cfs

I Computed Results:
FulI Flow Capacity..... 7.43 cfs

r FuIl f low Depth 1- . 50 fLr I;:;"i::;::::::::: i i" ::"
r :;l:i:31 3i3ll:::: l:33,t',,,,'
I Percent Ful1 100.00 e"

FuIl Capacity.... . 7.43 cfs
I QMAX @.94D 7 .99 cfs
f Froude Number. ... FULL

I
I

I

I

I

Ir
I
I

r Open Channel Flow Module, Version 3.41 (c) L99L

I Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, CL 06708

I
I
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

I
Worksheet Name: NORGE

|| Comment: STORM SEWER FROM 13 TO 4

r Solve E'or Actual Depth

r Given Input Data:

r. Diameter.... 1-.50 ft
Slope 0.0050 ft / fL

I Manning's n....... 0.013
Discharge.... 2.92 cfs

I Computed Results:
Depth 0.55 ft,
Velocity.. 3.95 fpsr Elil'::i.;;;;;:::: 3:33 ;:
Critical Slope.. .. 0.0051 fL/fL

r Percent FuI1 43.55 Z

I Full Capacity..... 7.43 cfs
QMAX @. 94D 7 .99 cfs
Froude Number..... 0.99 (flot'r is Subcritical)

I

Open Ghannel flow Module, Version 3.41 (c) L99L
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 05708

I
I
I
t
t
I
I
I
I
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniforrn flow

Worksheet Nane: NoRGE

r Solve For FulI Flow Capacit.y
Ir Given Input Data:

I 3i:l:::f :::::::::: 3 33u0",,,,.
I Manning's n... .. 0.01-3

Discharge. ... 47.L5 cfs

I Computed Results:
FulI Flow Capacity..... 47.1.6 cf s

r FuIl Flow Depth 3.00 ftI li:;"i::;::::::::: i 31 ::"
::i:l::l Siil!:::: 3 33,1',,,,,

I Percent Full 100.00 %

Full Capaclty..... 47.t6 cfs
QMAX @.94D 50.73 cfs

I Froude Number. FULL

I

I

I

I

I

I

I Comment: STORT'| SEWER FROM 4 To 3

r Open Channel Flow Module, Version 3.41 (c) L991"

I Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

I

I
YR023_NORGE_CENTER_FARM_FRESH - 187



I
I
I

Circular Channel Analysis & Design
So1ved with Manning's Equatlon

Open Channel - Uniform flow

Worksheet Name: NORGE

I Comment: STORM SEWER FROM 4 TO 3

r Solve For Act,ual Depth

r Given fnput Data:
Diameter.. 3.00 ft
Slope 0. OO5O ft/ fL

I Manning's n....... 0.013
Dlscharge.... 2L.50 cfs

I Computed Results:
Depth L.42 ft
VelociLy.. 6.52 fpsr Slil::i';;;;;:::: i:i3;:
Critical SIope.... 0.0042 fL/fL
Percent FuIl 47.38 eo

I FulI Capacity..... 47.L5 cfs
QMAX @.94D 50. 73 cfs
Froude Number..... 1".09 (flow is Supercritical)

I

I

I

Open Channel Flow Module, Version 3.4L (c) L99L
Haestad Methods, Inc. * 37 Brookside Rd * Walerbury, Ct 05708

I
I
I
I
I
I
I
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Circular Channel Analysis 6( Design
Solved wit,h Manning' s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE

r Solve For Fu1l Flow Capacity
Ir Given Input Data:

r 3i3ffi::l:::::::::r ; 33u0'",,,,.
I Manning's n....... 0.01-3

Discharge.... 7.43 cfs

I Computeci Results:
FuII Flow Capaclty..... 7.43 cfs

r FulI Flow Dept,h 1. 50 f tI li:;"i::;::::::::: i il ::"r ::l:i::l 3i3li:::: l:33 ,3",,,,,
I Percent Full 100.00 eo

FulI Capacity... .. 7.43 cfs
QMAX @.94D 7 .99 cfs

I Froude Number..... FULL

I

I

t

I

I

I

I Comment: STORM SEWER EROM Lq To l-s

r Open Channel Flow Module, Version 3.41 (c) L99L

I Haestad Methods, Inc. * 37 Brookside Rd * WaterbuEY, Ct' 05708

I

I

I
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Circular Channel Analysis & Design

Solved with Manning; s Equation
I

OPen Channel - Uniforn flow

I
Worksheet Name: NoRGE

I conment: sroRM sEWER FRoM L4 To 15
I

- Solve I'or Actual DePth

I Given rnput Data:
Diameter.... 1.50 ft,
Slope 0. 0050 fL/ tt

I Manning's n....... 0.01-3
Discharge.... 5.07 cfs

I
I Computed Results:r Depth. 0.91 ft,

Velocity.. 4.52 fps .
Flow Area L.Lz sf

f Critical Depth. . . . 0. 87 ft
Critical Slope.... 0.0058 ft/ft
PercenL Full 60.63 %

I FuII Capacity..... 7.43 cfs
QMAX @.94D 7 .99 cfs

r Froude Number. . . . . 0.91 ( flow is subcritical )

I

I

I.

-

-

J

I
I
I
jt
t

Open Channel I'Iow Module, Version 3.41 (c) L99L
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 05708

YR023_NORGE_CENTER_FARM_FRESH - 190



I
I
I
I
I
I
I
t
I
I
I
I
I
t
I
I
I
I
I

GEOTEICHI\IICAL NYGINEERING STTJDY
NORGE CENNM, KX)D LION STORE

JAwILS CTrY COIJNTY, VIRGII\IIA

Pr,epared for

Miehael Baker, Jr., Inc.

by

Combined Teclnotogies, Inc.
510 Eastprk Court, Suite f20

Sandston, Virginie 23llt0

April, 1992
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COMBINED TECHNOLOGIES INC.
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Suite 120

510 Eastpark Court
Sandston, Virginia 23150
Phone (804) 737-0076
FAX (804) 737-4932

April 30, 1992

Michael Baker Jr., Inc.
Ratcliffe Bldg., Suite 212
1602 Rolling Hills Drive
Richmond, Virginia 23229

Subject: Report of Geotechnical Engineering Study
Proposed Norge Center Food Lion Store
James City County, Virginia
CTI Project No. R-3300-92

Gentlemen:

Wc have completed a geotechnical study for proposed development of the Norge Center Food
Lion store in James City County, Virginia. Our report of this study is attached. Since a
considerable amount of detailed information is presented in the body of the report, the following
brief abstract is given here for your convenience.

ABSTRACT OF THE REPORT

The subsurface conditions observed during the course of our geotechnical study
are described as competent with respect to providing support to the proposed
structure. The observed substrate is composed of sand with generally a loose
consistency. We recommend a maximum bearing pressure of 2,500 pounds per
square foot for design of foundations, and placement of foundations a minimum
of 36 inches below finished grade to enhance stability and minimize settlement.
A pavement section consisting of 2-I/2 inches of asphalt over 6 inches of stone
base is recommended. A heavier section consisting of 8 inches of stone base, 2-
1/2 inches of asphalt base, and l-Lt2 inches of asphalt surface is recommended
in drive lanes and roadways utilized by trucls. These pavement sections reflect
relatively high California Bearing Ratio values observed during laboratory
analysis of the soils near the ground surface. An alternative section using a
geotextile is provided due to the relatively sandy nature of the soils. Concrete
approaches to relatively heavily loaded pavement areas, including dumpsters and
loading docls, are also provided. Results of field percolation testing is presented.
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Proposed Norge Center Food Uon
James City County, Virginia 2

CTI Job No. R-3300-92

Combined Technologies, Inc. appreciates the opportunity to be of service to you on this project.
If we may be of further service as your project dev"lops, please call us at your convenience.

Very truly yours,

COMBINED TEC

Project Engineer

Project Engineer

MDBffHB/fih
3300-01.rep

ffiil.%
'{ih{w,*"?

%';":--$i

COMBINED TECHNOLOCIES. TNC.YR023_NORGE_CENTER_FARM_FRESH - 193
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Proposed Norge Center Food Lion
James City County, Virginia
CTI Job No. R-330G92

1.0 INTRODUCTION

In accordance with our proposal and contract dated March L6, 1992, Combined Technologies,
Inc. has completed a geotechnical engineering study for a Norge Center Food Lion store
proposed for a site in James City County, Virginia. The site is located in the northern quadrant
of the intersection of U.S. Route 60 and Norge Lane in James City County. The property is
bounded on the east by the CSX railroad and on the south by a residential area. The site
location is depicted on a Site Location map in the Appendix to this report.

The project will include a 31,762 square foot Food Lion store, a 6,720 square foot Rite Aid
store, and approximately 10,000 square feet of retail shops. We understand construction will
be one story slab on grade.

At the time of our geotechnical exploration services, the site was being used for agricultural
purposes and was planted in rye. The purpose of this geotechnical report is to present
recommendations with respect to foundations and earth structures for final design of the project.

2.0 ST]BSTJRFACE EXPLORATION

Subsurface exploration of the site included visual reconnaissance of the site and performance of
11 test borings. In addition to the test borings, four hand auger borings were performed and
percolation testing w.as performed in these hand auger borings. The borings were drilled at the
approximate locations indicated on the Boring Location Plan, presented in the Appendix to this
report. The test borings were located in the field using a tape, estimating right angles, and using
existing structures as reference points. A reconnaissance of the site was performed by a member
of CTI's engineering staff.

The soil borings were advanced with a drill rig mounted on a four wheel drive vehicle using
hollow stem augers to advance the boreholes. Representative soil samples were obtained at
selected intervals by means of the split banel sampling procedure, ASTM D-1586. Soil samples
were classified in the field and returned to our office for visual examination and reclassification.

The soil samples will be retained at the office of CTI for a period of 60 days after completion
of our final report on the project, after which they will be discarded unless other instructions as

to their disposition are received.

2.L SubsurfaceConditions

The site lies in the eastern coastal plain in an aftla geologically mapped as the Coastal Plain
Physiographic Province of Virginia. The soils encountered in the test borings are typical of this
geologic regime and are described as relatively loose, silty to clayey sands deposited in a marine
environment.

COMBTNED TECHNOLOGIES. INC.
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Proposed Norge Center Food Lion
James City County, Virginia 4

CTI Job No. R-330&92

surface was covered with approximately 12 inches of topsoil described as "silty SAND
containing humus". Below this material, and extending to depths between 13 feet and depths
below the base of the boreholes, material described as "loose to-firm, damp, brown, SAND with
varying concentrations of clay" was encountered. Standard Penetration nisistance values on the
order of 4 to 9 blows per foot were observed in this soil layer. Below this strata in borings B-1
!o B-5' soil generally described as "firm, moist, brown and gray sandy CLAy, exhibiting
Standard Penetration Resistance values on the order of 9 blows fer ioot *i, .n.ountered. Soiis
described as "loose, wet, brown, silty SAND' were encountered in the base of boreholes B-2
and B-4. Standard Penetration Resistance values on the order of 6 blows per foot were observed
in this soil layer.

The test borings were monitored to obtain groundwater information during and after their
completion. Groundwater was observed at depths between 14 and 18 feet below the ground
surface in borings B-1 through B-5. Observed groundwater levels are well below the influence
of proposed construction operations and arJ not expected to interfere with construction
operations.

3.0 GEOTECHMCAL RECOMMEIIDATIONS

3.1 site Preparation and structural Backfil rnsta[ation

Initial site preparation should include stripping the construction area of all vegetation, topsoil,
and otherwise unsuitable material. The upper 12 inches of material should be examined to
assess the concentrations of organic material. Depending upon concentrations of organic
material, this material may require stripping from the building area prior to commencement of
construction operations. Following stripping operations, the site should be proofrolled to
determine the location and extent of any soft zones in the subgrade. Such soft zones should be
removed prior to installation of structural backfill. Following proofrolling operations, we
recommend densification of the undisturbed soils using a heavy vibratory tollet prior to
installation of structural fiIl.

Following stripping and proofrolling, the site should be built up to the desired grade using clean
structural backfill compacted to a minimum of 97 percent of the maximurir dry deniity as
determined by ASTM D-698 (the Standard Proctor) or equivalent. on site soils ippear to be
suitable for use as structural backfill. Moisture density relationship curves, in accordance with
ASTM D-698, for soils sampled from the CBR borings, are inctuded in the Appendix to this
report.

Compacted soils should be tested during their installation to confirm the minimum compaction
requirements. Fill pads should be installed in six to eight inch thick layers, or lifts. In-place
density tests should be performed on each lift of fill placed. A minimum of one test per each
5,000 square feet of each lift area is recommended.
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CTI Job No. R-3300-92

3.2 Foundation Support Recommendations

The proposed building will be supported on a system of strip and shallow spread foundation
elements. Maximum and minimum column loads of 90 and 40 kips, respectively are anticipated.
Strip loads, beneath bearing wall foundations, are not expected to exceed 4,000 pounds per
square foot.

We recommend foundations for the proposed structure be proportioned to transfer maximum
bearing pressures of 2,500 pounds per square foot to the supporting soils, and that foundations
bear at a minimum depth of 3.0 feet below finished grades on naturally occurring soils below
any fill installed on the site. Footing structures should have a least plan dimension of 36 inches
to enhance stability. Foundation settlements of up to l-U4 inches should be anticipated with
approximately 80 percent of this settlement occurring during the construction process.
Differential settlements on the order of ll2 to 3/4 inches should be anticipated over the extent
of the project.

3.3 Pavement Section Recommendations

California Bearing Ratio testing was performed on remolded grab samples obtained from the
borings designated CBR-1 and CBR-2. In each instance, a CBR value of 25 was determined.
A minimum pavement section recommendation, based upon this CBR value and the anticipated
usage of the parking lot, has been developed. This recommendation consists of 6 inches of stone
base material conforming to VDOT No. 21 A Crushed Stone under 2-ll2 inches of asphalt
concrete surface material. A pavement section consisting of 8 inches of VDOT size No. 21-A
crushed stone under 5-Il2 inches of B-3 base material, and surfaced with L-ll2 inches of S-5
surface is recommended in drive lanes, and roadways utilized by trucks. The long term
performance of the pavement may be enhanced by placing a layer of geotextile between the stone
and the relatively sandy subgrade. Selection of a geotextile should be based upon resistance to
abrasion and ability to provide separation. A fabric similar to Amoco Product 2002 is
recommended in the event a fabric is used.

Failure of pavements at approach areas to dumpsters and loading docks may be minimized
through installation of concrete pavements in these areas. Concrete slabs should be installed
over a 4 inch layer of load leveling stone conforming to the requirements of VDOT Size No.
57 building stone. We recommend a 6-inch slab reinforced with 10 ga., 10 by 10 welded wire
fabric. A design compressive strength of 3,000 psi with 5 percent entrained air is
recommended.

Prior to installation of base or load leveling stone, areas to be paved should be stripped and
proofrolled as previously described in this report. The prepared subgrade should be built up to
the desired grade using backfill compacted in accordance with the recommendations presented
previously in this report, and contoured to assure water will not collect between the pavement
and the subgrade. Base stone should be compacted to a minimum of 97 percent of the maximum
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density as determined by ASTM D-698 (Standard Proctor) or equivalent. Asphaltic concrete
should be installed in accordance with the specifications of the Virginia Department of
Transportation.

3.4 Results of Fietd Percolation Testing

Field percolation tests were performed as part of the geotechnical reconnaissance at this site.
Percolation tests locations are depicted on the boring location plan as Perc 1 and perc 2. The
percolation tests were performed in 3-Il2 inch hand auger borings. Two tests were performed
at each location; one test in a 30 inch hole and one in a 60 inch hole. Soil profiles and test data
from each set of percolation tests are presented below:

Percolation Test No. L

Soil Profile: 30" Hole
0u-12" Damp, brown, silty SAND with humus.
12-24" Damp, brown, fine SAND.
24"4A" Moist, red-brown, SAND with clay.

Soil Profile: 60" Hole:
0u-12' Damp, brown, silty SAND with humus.
12-24" Damp, brown, fine SAND.
24"-30" Moist, red-brown, SAND with clay.
30'-60" Moist, brown, fine SAND with silt.

Percolation Test Data:
Time Water Level
(min) (Depth from surface)

30" Hole* 60" Hole**

0
10

20
30
60
90
120
1s0
180

:1.

*rr

0"
3u

4"
5u

9"
10.5"
L2

13"
15.5'

30" hole caved in @ 24"
60" hole caved in @ 48"

0'
L2

19',
20"
29"
31.5',
36"
38',
39"
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Percolation Test No. 2

Soil Profile: 30" Hole
0.-l2 Damp, brown, SAND with silt and humus.
12-30 Damp, brown, fine SAND.

Soil Profile: 60" Hole:
0"-12' Damp, brown, fine SAND with silt and humus.
12-48" Damp, brown, fine SAND.
48'-60' Damp, brown, SAND with clay.

Percolation Test Data:
Time Water kvel
(min) @epth from surface)

30" Hole* 60" Hole**

00u
30 9.5'
60 L7"
90 19"
120 21.5"
150 24"

* 30" hole remained open.*!r 60" hole caved in @ 40".

0"
19.5',
24"
27.5"
2g
29"

4.0 GENERAL COMMENTS

This report has been prepared for the pu{pose of providing foundation design and construction
recommendations for the proposed Norge Center Food Lion in James City County, Virginia.
The information and recommendations reported herein are presented to assisl the
architect/engineer in the layout and design of the project. The General Conditions included in
the Appendix of this report are an integral part of this report.
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General Conditions

Site Map and Boring Location plan

I Boring Logs B-l through B-9, CBR-I, CBR-2

I 
Notes to Boring I-ogs

Summary of Laboratory Test Results
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GENERAIT COItDffXONg

The analysis, conclusions and reconmendations subraitted inthis report are based on the evaluation previously outlined and the
data etas collected at the points shown on ttre attached locationplan. This report does not reflect specific variations that nay
occur between test locations. The borings lrere located where site
conditions Permitted and where it is believed that representativeconditions occur but the full nature and, extent of- variations
between borings and of subsurface conditions not encountered by any
boring may not become evident until the course of construction-. Iivariations become evident at any tine before or during the courseof consttrrction it wiII be necessataf to make a re-evalultion of theconclusions and recornmendations of this report and furtherexploration, obserrration and/or testing may be lequired.

Thls report has been prepared in accordance with generally
accepted soil and foundation engineering practices and makes noother warranties, either expressed or - inpliedr trs to theprofessional advice under the terms of our agreement and includedin this report. The recommendations contained herein are made with
the understanding that the contract documents between the owner and
foundation or earthwork contractori or between the owner and thegeneral contractor and between the general contractor and thecaisson, foundation, excavating and eirthwork subcontractors, if
dDY, shall require that the contractor certify that all wori in
connection with foundations, piles, caissons, iompacted fills andother elements of the foundation or other support cbmponents are inplace at the locations, with proper dimensions and pfunl, as shown
on the plans and specifications for ttris project. Further, thatthe contractor shall certify that the naterials used are of the
types, . quantity and quality required by the plans andspecifications for the project.-

Further, it is understood that tlre contract docunents will
specify that the contractor wiIl, upon becominet aerare of apparentor latent subsurface -conditions differing from those disclosed by
!h" origrinal soil investigation work, prornptly notify the owner,
bolh.verbally to permit innediate verificatibn -of tne cnange and inwritingr €ls to the nature and extent of the differing cJnditions
and that no clain by the contractor for any conditions differingfrorn those anticipated in the plans ana specifS.cations and
disclosed by the soil studies will le allowed, inder the contract
unless the contractor has so notified the owner both verbally andin writingr €rs required above, of such changed, cond,itions. The
ohrner will, in turn, promptly notify this fir; of the existence of
such unanticipated conditions and will authorize such furtherinvestigation as may be required to properly evaluate these
conditions.

COMBINED TECHNOLOGIES' NC.
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Jroposed Norge Center Food Lion
-James City County, Virginia

CTI Job No. R-330O-92

I BORING LOG

Norge Center Food Lion Store
TOTAL DEPTH
20.0 ft.

SIZE & BIT
6rr Cutter Head

JOB NO.
R-33 00-92

DATE STARTED
April L4, L992

WATER LEVEL DATA

Observed g 18.0 ft.
DRILLTNG METHOD
Hollow Stem Auger

DRILLER
J. Ayers

DATE COMPLETED
April L4, L992

CLASSIFICATION

Damp, brown, silty SAND with
hurnus.

0.5 t
1.5 '
2.51
3.5'
4.51
5.5t
'7.5'
8.5'
9.5'

10.5'

L4.51
15.5'

10. o,
20.o1

Loose to firm, damp, brown
SAND with clay.

Firm, damp to wet, brown,
SAND.

Boring terminated @ 20.0 ft.

t*
I

ASTM 1586 ** Datum site survey
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lProposed Norge Center Food Lion
James City County, Virginia

_CTI Job No. R-330G92

I BoRING LoG

I
I
I
I

PROJECT:
Norge Center Food Lion Store

TOTAL DEPTH
20.o ft.

ELEVATION
**

BORING
B-2

STZE & BIT
6tr Cutter Head

JOB NO.
R-3300-92

WATER LEVEL DATA
Water observed e lG.Or.

DATE STARTED
April L4, L992

DRILLING METHOD
Hollow Stem Auger

DRILLER
J. Ayers

DATE COMPLETED
April L4, L992

DEPTH
in

FEET

CLASSIFTCATION I 

-
ISAI,IPLE
INIIMBER
I

rROM
TO

BLOWS
per

FOOT*

REMARKS

I
1.0

5

10

l_3.0

15

18. o

20

I
:

25

30

35

I D?rnp, brown, silty SAND with r
lhrith humus. 

I

Loose to firn, damp, brown
SAND with sitt.

FJ-rm, rnoist , grdy t silty SAND.

Loose, wet, brown,

Boring terminated

silty SAND.

20.o ft.

1

2

3

4

5

6

7

0. 5,
L.5 |
2.5t
3.5t
4.5'
5.5'
7.5'
9.5 t
9.5'

10.5 '

L4.51
15.5 t

10.0,
20.o,

4

3

9

9

13

10

5

:t ASTM 1586 ** Datum site survey

I
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PROJECT:
Norge Center Food Lion Store

TOTAL DEPTH
20.0 ft.

ELEVATION BORING
B-3

SIZE & BTT
6tr Cutter Head

JOB NO.
R-33 00-92

WATER LEVEL DATA
Water observed e L4.Ot.

DATE STARTED
Apri} L4, L992

DRILLING METHOD
Hollow Stem Auger

DRILLER
J. Ayers

DATE COMPLETED
April L4, L992

DEPTH
in

FEET

cLASSrFrcATroN 
lsAt{P{,E
I 
NLMBER

FROM
TO

BLOWS
per

FOOT*

REMARKS

5

t-o

15

20

25

30

35

1Damp, brown, silty SAND with r
I 
hunus. 

I

Loose, damp, brown, SAND with
clay.

Loose, moist, gray, clayey
SAND.

Boring terminated e 2O.O ft.

lr

t:

6

7

0.5 t
1.5 t
2.5'
3.51
4.5t
5.5 t
7.51
9.5 t
9.51

10.5 '

L4.5'
15.5 '

10. 0,
20.o,

7

5

6

11

9

4

I

! Proposed Norge Center Food Lion
-Jurn", City County, Virginia

CTI Job No. R-330G92

I BORING LOG

I 't ASTM 15g6 ** Datum site survey
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PROJECT:
Norge Center Food Lion Store

TOTAL DEPTH
20.o ft.

ELEVATION BORING
B-4

SIZE & BTT
6rr Cutter Head

JOB NO.
R-33 00-92

WATER LEVEL DATA
Water observed e 1g.Or.

DATE STARTED
April L4, L992

DRILLING METHOD
Hollow Sten Auger

DRILLER
J. Ayers

DATE COMPLETED
April L4, L992

DEPTH
in

FEET

cLAssIFrcATIoN 
l sar'{Pln

I 
NLMBER

FROM
TO

BLOWS
per

FOOT:t

REI,IARKS

5

10

15

20

!
:

25

30

II
=

=
_:]

-
35

1 Damp,

I 
humus.

Loose,
clay.

brown, silty SAND with

moist, brown, SAND with

Firm, rnoist, brown and gray
nottled, sandy CL,AY.

1

2

3

4

5

6

7

| 0-s'
| 1.s'
| 2-s'
| 3.s'
| 4.s'
I s.s'
| 7.s',
| 8.s'
I e.5'
I 10.5 '

L4.5t
15.5 t

10. 0,
20.o,

6

I

I

9

9

10

5

t
I

Loose,
silt.
Boring

wet, brown, SAND with

terminated e 20.0 ft.

I Proposed Norge Center Food Lion
- James City County, Virginia

CTI Job No. R-3300-92

I BORING LOG

I * AsrM 15g6 ** Datum site "rr.r"fI

I
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PROJECT:
Norge Center Food Lion Store

TOTAL DEPTH
20.o ft.

ELEVATION
**

BORING
B-5

STZE & BTT
6x Cutter Head

JOB NO.
R-33 00-92

WATER LEVEL DATA
Water observed e 2O.Or.

DATE STARTED
April L4, L992

DRTLLING METHOD
Hollow Stem Auger

DRILLER
J. Ayers

DATE COI4PLETED
April L4, L992

DEPTH
in

FEET

cLASSrrrcATroN 
I saunle
I 
NLMBER

FROM
TO

BLOWS
per

FOOT:t

RE}ARKS

5

l_0

15

-l
:

20

25

I
-=-lI
=

-1I
;

-

30

35

1 Moist,
I 
hunus.

Loose,
clay.

brown, silty SAND with;
I

damp, brown, SAND with

Stiff t,o firn, moist, browngray, sandy CLAY.

1

2

3

4

5

6

7

o.5t
L.5t
2.5'
3.5t
4.5'
5.5'
7.51
8.5t
9.5'

10.5 t

L4.5t
15.5 '

10.0t
20.ot

5

3

7

9

9

10

5

I

I n.opor.A Norge Center Food Lionr James City County, Virginia
CTI Job No. R-3300-92

II BORING LOG

I 
* AsTM 1586 ** Datum site survey

I

t
I
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! n.opor"a Norge Center Food Lionr James City County, Virginia
CTI Job No. R-33fi!.92

I BORING LOG

I
I
I

PROJECT:
Norge Center Food Lion Store

TOTAL DEPTH
1s.0 ft.

ELEVATTON
**

BORING
B-6

SIZE & BIT
6rr Cutter Head

JOB NO.
R-3300-92

WATER LEVEL DATA
No water encountered.

DATE STARTED
April L4, L992

DRILLING I{ETHOD
Hollow Stem Auger

DRILLER
J. Ayers

DATE COMPLETED
April L4, L992

I
DEPTH
in

FEET

cLASSrFrcATroN l"lllpln
I wuMann
I

rROM
TO

BLOWS
per

FOOT:t

RET"IARKS

I :

:
5=

:
10=

lsJ
--l
1
-120

-
J
-l25 

-l-l
I

-1
-130

:
I

-1
-3s 

-J--1

lPanp, brown, silty SAND with r
I 
numus. 

I

Loose to firm, darnp, brown
SAND with clay.

Boring terrninated @ 15.0 ft.

lrI'
l-ls

6

0.5,
1.5'
2.5'
3.5t
4.5t
5.5'
7.5'
9.5 t
9.5'

10.5'

L4
15

a,
o,

7

4

5

7

10

9

I 
:t ASTM 15g6 ** Datum site survey
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! Proposed Norge Center Food Lion
- James City County, Virginia

CTI Job No. R-330G92Ir BORING LOG

I
I

I * AsrM 15gG ** Datum site surve;I

I

I

I
I
I
I

PROJECT:
Norge Center Food Lion Store

TOTAL DEPTH
15.0 ft,.

ELEVATION
**

BORING
B-7

SIZE & BIT
6rf Cutter Head

JOB NO.
R-33 00-92

WATER LEVEL DATA
No water encountered.

DATE STARTED
April t4, L992

DRTLLING METHOD
Hollow Stem Auger

DRTLLER
J. Ayers

DATE COMPLETED
April L4, L992

DEPTH
in

FEET

CLASSIFICATION SAI{PLE
NI'},TBER

FROM
TO

BLOWS
per

FOOT*

REMARKS

5

10

15

20

25

30

35

1 Damp,

lhurnus.
Loose,
clay.

brown,

rnoist,

silty

brown,

SAND with

SAND with

Boring terminated e 15.0 ft.

1

2

3

4

5

5

0.5 t
1.5'
2.5'
3.5t
4.5'
5.5 '7.5'
8.5 '9.5'

10.5 t

t4.ol
15.0'

6

4

7

9

8

7

COMBINED TECHNOLOGIES. INC.YR023_NORGE_CENTER_FARM_FRESH - 208



lPropor.a Norge Center Food Lion
-James City County, Virginia

CTI Job No. R-330G92

I BORING LOG

I
I
I
I
I

I

PROJECT:
Norge Center Food Lion Store

TOTAL DEPTH
15. 0 ft.

ELEVATION
**

BORING
B-8

SIZE & BIT
6rr Cutter Head

JOB NO.
R-33 00-92

WATER LEVEL DATA
No water encountered.

DATE STARTED
April l4, L992

DRTLLING METHOD
Hollow Stern Auger

DRILLER
J. Ayers

DATE COI,IPLETED
April L4, L992

DEPTH
in

FEET

CLASSIFICATION lsar,lnr,n
lHulrnen
-l

FROM
TO

BLOWS
per

FOOT:t

REMARKS

5

10

15

20

25

30

35

1 Damp, brown silty SAND with F
I humus. 

I

Loose, darnp, brown SAND with
CLAY.

1

2

3

4

5

6

0.5 t
1.5 '2.5t
3.5'
4.51
5.5t
7.5'
8.5 t
9.5'

10.5 t

L4.O'
15.0'

5

3

5

8

5

6

Boring terminated e 15.0 ft.

I 
* AsTlt{ 1sg6 ** Datun site survey
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!Proposed Norge Center Food Lion
-James City County, Virginia

CTI Job No. R-330G92

I BORING LOG

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PROJECT:
Norge Center Food Lion Store

TOTAL DEPTH
1.s.0 ft.

ELEVATION
**

BORING
B-9

SIZE & BIT
6n Cutter Head

JOB NO.
R-33 00-92

WATER LEVEL DATA
No water encountered.

DATE STARTED
April L4, L992

DRILLING METHOD
Hollow Stem Auger

DRILLER
J. Ayers

DATE COMPLETED
April L4, L992

DEPTH
in

FEET

CLASSTFTCATTON lSarunr,n

lnwann
FROM

TO
BLOWS
per

FOOT*

REMARKS

5

l_o

15

20

25

30

35

1 Damp, brown, silty SAND with r
I 
hunus. 

I

1

2

3

4

5

6

0.5,
1.5 '
2.51
3.5t
4.5t
5.5'
7.5'
9.5'
9.5'

10.5 '

L4.O'
15.0'

6

4

5

I

9

10

Loose, damp, brown, SAND with
clay.

Loose to firm, dampr gray SAND.

Boring terminated @ 15.0 ft.

:t ASTM 1586 ** Datum site survey
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lProposed Norge Center Food Lion
rJames City County, Virginia

CTI Job No. R-330G92

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 

* ASTM 15g6 ** Datum site survey

I

BORING LOG

PROJECT:
Norge Center Food Lion Store

TOTAL DEPTH
5.0 ft.

ELEVATTON
**

BORING
CBR-2

SIZE & BIT
5rr Cutter Head

JOB NO.
R-3300-92

WATER LEVEL DATA
No water encountered.

DATE STARTED
April L4, L992

DRILLTNG METHOD
Hollow Stem Auger

DRILLER
J. Ayers

DATE COII{PLETED
April 1-4, t992

DEPTH
in

FEET

CI,ASSIFICATION lsaruer,n
INTTMBER

FROM
TO

BLOWS
per

FOOT:r

REMARKS

5

10

15

20

25

30

35

1 Damp, brown, silty SAND with I
I 
hunus. 

I

1

2

3

o. 5,
1.5 '
2.51
3.5t
4. O'
5.0t

8

6

9

Loose, darnp, brown, clayey
lt*" I
Boring terrninated @ 5.0 ft.
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#g,ruffi"nffr''""tI* No. R-33@e2

BORING LOG

TOTAL DEPTH
5.0 ft.Center Food Lion Store

DATE STARTED
April L4, L992WATER LEVEL DATA

No water encountered'
JOB NO.
R-3300-92

ZE & BIT
rr Cutter Head

DATE COMPLETED
April L4, L992DRILLER

J. AYers
ILLING METHOD
llow Stem Auger

CLASSIFICATION

0.5 t
1.5 t
2.51
3.5t
4.O'
5.0 '

Damp, brown, siltY SAND with
humus.

Loose, damP, brown, SAND with
clay.

Boring terminated g 5'0 ft'

I
I
I
I

:t ASTM 1586 ** Datum site survey

COMBINED TECHNOLOGIES. INC'
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NOTES

GRADATION DESCRIPTION & TERMINOI.,IOGY:

Coarse Grained or Granular soils have more than 50% of their dry weight retained on a #200
sieve; they are described as: boulders, cobbles, gravel or sand. Fine Grained soils have less
than 50% of their dry weight retained on a {2ffi sieve; they are described as: clays or clayey
silts if they are cohesive and silts if they are non-cohesive. In addition to gradation, granular
soils are defined on the basis of their relative in-place density and fine grained soils on the basis
of their strength or consistency and their plasticity.

lVlqior
Component
Of Sample

Boulders

Cobbles

Gravel

Sand

Silr

Clay

Size Range

Over 8 in. (200 mm)

8 inches to 3 inches
(200 mm to 75 mm)

3 inches to #4 sieve
(75 mm to 4.76 mm)

#4 n #200 sieve
{4.76 mm to 0.074 mm)

Passing #200 sieve
(0.074 mm to 0.005 mm)

Smaller than 0.005 mm

Descriptive Term
Of Components AIso Percent Of
Present in Sample Dry Weight

Trace 1 - 9

Some

10-19

20-34

And 35 - 50

Consistency

Very Soft
Soft
Medium (Firm)
stiff
Very Stiff
Hard
Very Hard

CONSISTET.ICY OF COHESM SOII^S:

Unconfined C ompressive
Strength Qu, tsf

<o.25
0.25 - 0.49
0.30 - 0.99
1.00 - 1.99
2.W - 3.99
4.00 - 8.00

> 8.00

COMBINED TECHNOLOGIES, TNC.
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I
I .'RRELATT'N oF *ENETRATT'N RESrsTArycE wn'

RELATTVE DENSITY AND CONSISTENCY

I
I 

NO. OF BLOWS. N RELATTVE pENSrrY

0.3. VERY LOOSE

I 4-s LoosE

I 
sANDs 10-1e FrRM

20.29 VERY FIRM

I 30-50 DEN'E

I 
ovER 50 VERY DENSE

I coNSrsrENcY

O-2 VERY SOFT

| 3-4 soFr

I srlrs AND ct,Ays s-8 FrRM

I 
e-1s srrFF

16-30 VERY STIFF

I 3o-so HARD

I 
ovER 50 vERy HARD

I
I
I
I
I coMBINEDrEcHNoLocIEs.INc'
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DRILLING PROCEDTJRFS

Soil sampling and penetration testing performed in accordance with ASTM D 1586. The
standard penetration resistance is the number of blows of a 140 pound hammer falling 30 inches
to drive a 2 inch O.D. 1.4 inch I.D. split spoon sampler one foot. Core drilling in accordance
with ASTM designation D 2t 13-70. ftre undisturbea-sampling procedure is described by ASTM
specification D 1587.

COMB INED TECHNOLOGIES. INC.
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ItoISTItRE DENSITY (Proctor) cItRvE l?,ftq P-6?E

Borrow Site t ,r/oi76; C*,tten- froo Lt*J - c9?--t

SoiI Description:

/0?

/06

I

Water Content (?)

/,

U
n
i
t
w
e
i
g
h
t

(pcf )

l0?

lo

14
to

Optirnun

Maximum

Moisture Content: t3.d
Dry Densityz /O6,8 pcf
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UoISTURE DENsrTy (proctor) cURvE FSflIU- 0-675

Borrow Site r 4p6; Catgr Faao lta,./ Cgp-Z
Soil Description:

U
n
i
t
w
e
i
g
h
t

(pcf

L

/4
lr3

/tz

rll
/

/a?

/at

) ro7

to6

Optinurn

Maximum

toltl 15 tt{ t Itt.tr

Moisture Content: //,C

Dry Densityz //y',7 pcf

Water Content (?)
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lnput Pqroneters

s I te Arao
Areo served by BAP(Z>
EfFectrvc Arei of Srte
lrrperv I ous Coven pne( Z)
Inperv tous Cover post(Z)
Devetopnent Type
Averoge Annuo I Ro lnfo I t (Inches)

0utput Vo lues

1

I

I

I

I

I

I

6,670 Acres
I 00. 00
6,670 Acres

t6.00
60,00
Ner Deve lopnent
,t4.0

10. 19 Lbs/yr (0,9 Lbs/Ac/yr
15,93 Lbs/yr
36,03

PRE
POST
RNUTEI)
T'S. ELEV.
STBRAGE

BASIN ? (V<

PRE
PCIST
ROUTED
lrs, ELEV, .,.,

STORAGE :

Pre -Developrrent pol lutont Loodr
t'ost-Deve lopncnt po I tutont Lood rReq/tred Rerrovol Efflctency(Z) |

Lc 02 3)

St te Aneo
Areo served by EHP(Z)
Effect r ve Areo of S r te
Inpervtous Cover pre(Z)
Inpervtous Covcr post(Z)
Developnent Type
Averog? Annuo I Ro tnfo I I (Inches)

Output Vo,lues

Pre -Develop'ent poltutont Loodr 3,66 Lbs/yr (0 ,9 Lbs/Ac/yn crop)Post-Devetopnent poltutont iooJ, S.Zg ibi)v; '-'-
Kequtred Renovot Eff tcrency(Z) r 36.07

Crop )

r 4. 070 Acresr 1 00,00| ,+ ,070 Acresr 16,00
r 60.00
r Net Developnentr 44,0

,,1$

,,li;
i:1

Vo t td El.{p,s

BI.{P TYPE

Inf I ttrqt lon Trench

Infl ltnqtton Dostn

(0.5 IN/AC)
( 1 ,0 IN/AC)

(0.5 [N/AC)
( I .0 tN/AC)

Bl.lP Pornts Renovo I Eff t c I ency(7,)

( 50- 70)

( 50- 70)

e. 00

9
l0

9
t0

roncE cnrurpcrel crrurrp rNFrlrearrnH tnrncx rr /yRoo)
Feostbt I tty Input poroneters

Inft ttrotron Rote(ln/Hr )' 5.00 I
l,foxf nun At lorobte Storoge Tlme of Trench(Hrs)r 7?Void Rotto Tnench Hedrunr 0.40
Depth_to Seosonol Hrgh Groundroter Tobtc(Ft)r )15,00lltn. Drct. fron Trench bottorr to Groundroter Tobte(Ft)r ?.00

lfoxtnun Trench Depth(Ft)t 13,00

Deslgn Input poronetars 
,

Increose tn Runoff Depthtln)r 1.00 i

Contrlbutfng Drotnoge Areo(Sq Ftlr 1713P7
Depth of Trench(Ft)r 6'00 ,

Trench Areo(Sq Ft)r $l$9 i

NORGE CnMuERCTAT CFNTFR tNFtrrRATrnN rRlNfH {p (yC O23)
Feoslbl t ltY InPut PoronctqT3

lsllll";ll3,lll:'lti:l;; i,il :' rrench(Hrs ,, 7?
Votd Rotlo Trench Medlunr u'tu
p.plr' to Seosonor xieF' Fi!!iltil"l-I9!l.e(Ft) r ls. o0_ DtJt. fron Trencn DciroFt ro uroundroter Toble(Ft)r

',n Trench DePtr(Ft> r' l3' 00

Dertgn Input poroneters

#m;r'*#rjfi*";til; t+ti , 06371

Trench Areo(Se Ft), 3eg9

Ililll:ff : iS F8iili8 : i;Z_tr.BF :itF : t tiF8iilrl
TOTAL PoINTs ffis

GEOTECHNICAL 
REPORT IY COI{'INED TECHNOLOGIES, INC. DATEII APRIL,

8ttPflt 
=EtfPt? 
=

1.0
1.0

rnsrru r (Yr

Input Pononeters

r NOTEr SEE
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