James

Ci
Cotlltlifty ,

Jamestown
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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL

LISTED BELOW.

BMP NUMBER: YRO023

DATE VERIFIED: April 18, 2012

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh

)

LOCATION: WILLIAMSBURG, VIRGINIA
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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: YRO023
PIN: 2320100071E
Subdivision, Tract, Business or Owner

Name (if known): Norge Center
Property Description: Shops at Norge Crossing
Site Address: » 7500 Richmond Road
Box 9 Drawer: 5
Agreements: (in file as of scan date) N Book or Doc#: Page:

Comments
This is a combined folder with YRO11 and YR023
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248 Olde Towne Road, Suite 1
Williamsburg, Virginia 23188
(757) 253-0040 .
Fax (757) 220-8994
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GENERAL NOTES:

1. ALL REINFORCED CONCRETE PIPE AND
FITTINGS SHALL CONFORM TO THE
REQUIREMENTS OF ASTM C76, LATEST
REVISION.

Jr..imc
fax (804) 285-8530

. FOR DRAINAGE. AREA MAP SEE SHEET 6

AS

W
irginia 23229

FOR DRAINAGE CALCULATIONS SEE SHEET 5

—~1821

FOR BMP CALCULATIONS SEE SHEET 5

S

VDOT HAS NO MAINTENANACE RESPONSIBILITY
AND/OR LIABILITY FOR DAMAGES CAUSED BY
THE DETENTION FACILITY AND THEIR OUTFLOW
STRUCTURES.

‘Michael Baker
1602 Rolling Hills Road.

Richmond,

Ratcliffe Bidg., Suite 212
(804) 282

Z ]
| o o '’y
:/ ............................................ 9
....... i @ @ E S
...................... Z (-Q E
P o) g
SRR
L e | - I <.
— ! 02D
. g < gﬁ ‘ ' (n O
\F‘: 77 £ @ ; ! ¢ (,‘.' o < O
7 T ‘ : .’ a’a | © < = >
o | a | T < 4E
) N w 3
T R S AR O B T | 1A e ‘ 3 | @ ; w g (lﬂ
. NOITE: PROVIDE PAVED. FLUME FROM END OF GUTTER / <
| PAN TO ROADSIDE DITCH. CONTINUE CROSS SECTION ; LL] < U
OF GUTTER WITH A REVERSED CUTIER PAN (REVERSE - =
SLOPE) FROM-END OF CG=6 SEE BELOW % . 1c5.39 @ o~
: | - / 10 YR WS. ELEV. = 110.15’ = =
0 1C 4.4 4.44 . 100YR WS. ELEV. = 110.93' o < o
.xv A ¥ . -'?( T A B A . () T X‘J’ll m
~ B A B P V. O g
\ T \ e RO ’ O INFILTRATJON -
AV 106,67 - 1C5.39 e TRENCH™ ] Z
o | ‘ ~' \ * L H=7" STRUCTURE 16 TO 17
- N ' ! ] ' ' ' INV. IN  108.50

| ., . A=3289 SQ. FT, o

] f RV U :, X S TCRINAEAE 3 f N TQP OF DI = 1_.08 3 ) INV. OUT 107.25
}',‘ f ., A : - | g ' . \;_.,» ) ",,A \ “,,‘ J.m
| | A

| 18" RCP CLII

\ |
DENSE TREES .
e | L I R S S N1 ||| I A MIXED FOREST .
8-12" CALIPER
.
L N € I T RO AR ||
i 10 YR WS, ELEV."s 108.47' %
% 100YR WS. ELEV. =4109.84" ® — "
TOP DAM = 111.50"% | ; oy
FLEMERG. SPILLWAY: = 109.84'( CAUTION | 5.02 A o4t
v . | UTILITY _CROSSING
, — DETENTION BASIN - 2 I 2 B
oo ", Q %  REFER TO COMPUTATION = Z ol & |G
* ‘ ><§<O\ ' }  PACKAGE FOR ROUTINGS ‘(A E s (3| |3
(A | 3l 13 |3
[ INFILTRATION VCOZ.?) Y 430 ‘ -y e B I e
:{RE6NCH &\ =\ | 5 2 |E
y, As6188 8Q. FT ey ' [T CAUTION | AEENE
, TOP OF.DI=. 105" . | | UTIUTY CROSSING Dt ot
s - ’ W jodf fud
|# ‘ o 0. a
ol |o| |o
’ [ i L
} h” wn 2] wn
s s |5 \
. Ll Ll Ll .
: ' o 04
’v o~ 2] L]
| 2 2|
[1'e) 10} N
STRUCTURE 2 TO 1 W '-. z 1 R =, - | | A R
INV. IN  105.50 Y o SR | ' ; . 115 T ; ————2l | / - | al 2| 8] 8
i INV. OUT 105.25 R A AT = i A\ : S e
5 18" RCP CLII S| - | | ™
1 3 DATE: 08—-04-92
g N /F N/F SCALE: GRAPHIC
N JAMES W. & BARBARA \ JAMES W, & BARBARA | DESIGN:  CED
MR M NOTE: DAM EMBANKMENTS FOR DETENTION FACILITY TR
o , , ARE TO HAVE A CLAY CORE (PI=15) EQUAL TO THE :
. * ‘ ' . :  CED
i . 4! GRAPHIC SCALE | HEIGHT OF THE 10 YR. WATER SURFACE ELEV DRAWN:
f J : CHECK:  wLS
W. RUSSELL ,& JUNE
L e ¥ é - : ‘l ' GlBSON’ 2 - e S.0. NO.: 19700
I e e
PG-2 SHAPED To—" § I T —— |
TRANSITION FLOW | —pir t | ( IN FEET ) | ' ~ |sHEET A oF 15
INTO HEADWALL % ¢ tii}4 Y . limch =50 ft ,
,. | | YR 0/) ¥ YC 023 ,
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‘ STORM SEWER DESIGN PROJECT NORGE CDMMERCIAL CENTER . 7 - - ~
COMPUTATIONS COUNTY_JaMes eIty DISTRICT WWW) S
| o SWM FACILITY ROUTING SUMMARY P 2@
RON - Input Parameters .. ( ) : _qx) R 9%:
RAIN INVERT CAPA FLOW _ ‘ ' SIN 1 (YRolt ' CENS
UN te A . 6.670 A - ‘ : 7 C R
;%?NMT ggINT ?:‘.. SFF CA Te IFALL O(SF ELEVATIONS |LEN. | SLOPE| pia | CITY | VEL. | TIME | Aten served by BMPC) L 100,00 o - 1. AR 2
T ; : Effective Area of Site i 6.670 Acres 2 20 25 100 — e
' Impervious Cover Post(%) 1 640, - BT O~ )
8 7 2.5110.62 1.56_ 119 |5.17 [8.05 | 108.12| 107.5¢ 125| .005 241 16.0 5.1 POST 29,57 38.76 50.37 68.66 c .
Development Type 1 New Development ; Kol (0 .= SN
Average AnnuolpRalnf‘all(lnches) 1 44,0 P ROUTED 10.81 15,10 17.02 21.88 Q- mﬁgﬁ
10 9 0.72 0.90 |0.65 5 16.95 |4.52 [108.10]108.05| 10].005 | 15]4.52 | 4.20 utout Values WS. ELEV, 107.58 108.47 109.26  109.84 = N
' 7 0.46 |0.90 |0.41 | 1.06 | 5 |6.95 |7.37 | 108.05]107.50] 110) .005 | 18 | 7.43 | 4.79 R STORAGE 16075 24068 - 31758 37804 T B
Pre -Development Pollutont Load: i0.19 Lbs/Yr (0,9 Lbs/Ac/Yr Crap) Ezlx®
Post-Deve | t Pollutant Load: 15,93 Lbs/Y
7 6 15 |5.17 }13.54]107.50/106.85] 130] 005 | 24 {16.00 | 5.7} : R;’;u.rzz,egzﬁ‘;i‘;l E?p.2|§2cy<§3 Caelos BASIN 2 (YCOZB) 107
12 11 0.46 /0.90| 0,41 0.41 | 5 |6.95 |2.85 |107,45|107.40| 10| 005 | 15 |4.57 |3.93 NORGE COMMERCIAL CENTER INFICTRATION TRENCH #2 (VCOZ?) PRE § 92 ,Efg 39 ’?’g 50 1(133 40 H
11 6 0.37 |0.90] 0.33] 0.74 | 5 |6.95 |5.14 |107.40]106.85| 110 ,005 18 | 7.43 | 4.54 ' : : : Ll
Input Parameters ;SSiED 1§§g lf;-gu 21.40 28.93 m
. .26 8.94 12.87 LU
6 5 0.2} 10.90 | 0.19 ] 3,55 |15 |5.17 |18.35|106.78]106.65| 26| .005 36 |47.16 | 6.25 i;:ﬁ :;.Esed oy BHPC : ?6g7gGAcres WS. ELEV. 109.83 110.15 110.53 110,93 I{Q ” I
5 4 0.17 {0.90 j0.15 | 3.70 | 15 |5.17 |19.13)106,65)106.05] 120 .003 36 j47.16 1 6.32 FfFective Aree of Site | 4.070 Acres STORAGE 6098 8276 11326 14810
Impervious Cover Pre(#) 1 116, 0D % m
\ Impervious Cover Post(X) 1 60.00
13 4 0.84 | 0.50 | 0.42 5 16.95 |2.92 |106.500106.05] 90} .005 18 | 7,43 [3.95 Deve opnent Type \ New Deve lopment
aAverage Annual Rainfall(Inches)> 1 44.0 :Z!Z |....
4 3 0.05 ]0.90 | 0.04 | 4.16 | 15 15.17 |21,50] 106,05[105.50] 109 | .005 | 36 |47.16 |6.52 futput Vo lues ¢ o
14 15 0.91 /0.80 | 0.73 516.95 |5.07 |110.00{109.67| 65] .005 18 17.43 | 4.52 Pre -Development Pollutant ‘-003' g~§l6 Lhs/Yr (0.9 Lbs/Ac/Yr Crop) M Z E <
19 19 0.17 (0,90 | 0.16 5 [6.95 {1.07 |108.00[107.90] 2o 005 | 15[4.52 [4.21 B e Robent Al S @ O - =
Valid BMP‘s (¢p] (_5
BMP_TYPE _BMP_Polnts _Removal Efficlency¢X) I Q o
Infiltration Trench (0.5 IN/ACY 9 ¢ 50- 700 ( 5 < - ">"'
OUTLET JUNCTION LOSS FINAL |INLET RIM : (1.0 IN/ACO : 10
INLET | ee o . 1.3 1 05 | 'y |wATER |ELEV. ' = =
STATION S0RERGe [0 | @ | b0 | S | M ve o |t | v | awi |y | M0 ANGLE| Ha | HE | HU | W SURFACE| Infi{tration Basin (9.3 TMAC3 o ¢ 50~ 70 ' Z - S
ELEV. ’ | 9 ELEV. ' N W -
3~ 4 | 108.47] 36| 19.3] 109 |0,08 | 0.08| 6.34 | 0.16 [19.13]| 6.52 0.62 |0.22 | 90 | 0.4310.81 | - 0.41] 0.49 ] 108,96 ( > =
4- 51108.96] 36] 19.1 | 120 [0.08 | 0.09| 6.52 | 0.16 [18.40] 6.25 0.61 |0.21 [ 90 [ 0.43(0.80 [ - 0.40| 0.49 | 109.45 @] -
S- 6 1109.45| 36| 18.4 ] 40 |0.08 | 0.03[6.25]0.15 [13.50] 5.71 0.51 |0.18 | 90 | 0.36]0.69 | - 0.35] 0.38 ] 109.83 | (¢ p )
6~ 7]109.83] 24| 13.5] 130 |0.59 | 0.77]5.71 | 0.13 | 8.05] 5.10 0.40 | 0.14 | 90 | 0.28]0.55 | - 9.28] 1.05]110.88 _ @ =0
7- 91110.88] 18| 7.4 | 110 [0.49 | 0.54] 4.7910.09 | 4.52[ 4.20 0.27 [0.09 0.190.37 | - 0.19] 0,73 | 111.61 NORGE_COMMERCIAL CENTER INFILTRATION TRENCH #1 ( YRo”) < O]
9-10 | 111.61] 15| 4.5] 10 ]0.50 | 0.05]| 4.20] 0,07 0.07 [ - 0.03[ 0.0 111,71 b O
Feasibility Input Parame&ters @
6-11 ] 109.83] 18| 6.9 | 110 |0.44 | 0.48] 4.54]0.09 | 2.85[ 3.93 0.24 0,08 0.17 | - 0.09] 0,57 110.40 Q S S
11-12 | 110.40] 15| 2.9 10 |0,19 | 0.02] 3.93]0.06 0.17 | - 0.03] 0.22] 110.62 Infiltration RateCIn/Hr2: 5.00
E Maximum Allowable Storage Time off Trench(Hrsd: 72 I W I'-
~ Void Ratio Trench Medium: 0.40 PR
7- 8111088 24| 8.1 12510.13 £ 0.1645.1010.10 £.10 CooLD.ig ) 11106 Depth to Seasonc! High Groundwoter Toble(Ft)1 >15.00 LL) o O
st e e s o T o Aol S 55 006 R Rl B ER YT Min. Dist. from Trench bottom to Groundwoter Takle¢Ft) 2,00 @ (D =
Mox Imum Trench Depth(Ft>: 13,00 /)]
15-14 ] 110.15| 18] 5.0 65 [0.23 | 0.08] 4.52 | 0.08 0.08 | - 0.04] 0.12 ] 110.27 i O
Design Input Parameters < - l‘é”l
Increase tn Runoff Depth¢Iind: 1,00 i IM Z L
Contributing Drainage Ar&a(Sq Fitdi 1743R7 — P <
Depth of Trench(Ft>: 6,00 1 i ‘ @ < o -
STORM WATER INLET COMPUTATIONS Trench Area(Sq Ft>» 6158 | | I
| NORGE_COMMERCIAL CENTER INFILTRATION TRENCH #2 (Y€ 023) @ o o
- o . Feasibl lity Input Parometers L Q
<
- W Infiltration Rate<In/Hr) 1 3.50 * , © ~
H o Ll e Maximum Allowable Stordge Time of Trench(Hrs): 72 | |
— 5 o ] o = “;’ Q Void Ratlio Trench Medium: 0.40 : &
(7] g > E 14 &n L ~l . o 9( Depth to Seasonol High Groundwoterr Table(Ft>: 15,00 °
14 v gL e 14 - H 6 . _ =+ | o (0 Y] Min. Dist., from Trench bottom to Groundwater Toble(Ft)>: 2.00
b 15 S |2 | S| 2| 2| 5 & -~ Elal S Sl 1% I < | @
= g2 < Zé < | S >tz S| o 8 © j‘.’lk‘; O I IR I i X3 % || < ;’ % Moximum Trench Depth(Ft>: 13,00 m
:z)t',‘j o %4 ol o © — e o & wn & - = = n n N o ol & ﬁ)nﬁfc@n Ol - Design Input Parameters
4148 | 4 g.05 |0.9[0.04 6.9(0.3/- 0.3 [otofoo2y 212 {1 |oo8 4 |1.0|/3.5.1400.17{ 4/ 1.0 |{1.0{0.3
£ h¢Indt 1.0
5|48 | 8 0.17 10.9/0.15 6.9/1.0/- 1.0 |.o10fo.02f 5 | 2 | 0.4/0.08 4 |09]|3.5/0.14(0.13] 8] 1.0 [1.0[1.0 égﬁii?iif:EQRS?STMSZ"Zrei?éq Fl‘ﬂ?\) 106374
6/4B | 8 0.21 [0.9/0.19 6.911.3|- 1.3 |.o1olo.o@| 6] 2 | 0.3/0.08f 4 |0.8[3.5/0.14{0.13] 8] 1.0 |1,0]1.3 . Depth of Trench(Ftd>: 7,00
13{38 | 8 0.84 |0.5|0,42 3.5]1.5]- 1.5 |.o10j0.02| 6|2 | 0.3/0.08 4 l0.8/35(0.14/0.13) 8] 1.0 |1.0]1.5 Trench Area(Sq Ft>1 3289
19|3B | 6 0.17 {0.9]|0.16 3.5]0.6|- 0.6 |.010jo.02| 3 |2 | 0.7/0.08 4 |0.9/3.5/0.14]0.13} 6] 1.0 | 1.0]0.6 %
SUMMARY OF POINTS 2
93¢ 16 0.46 (0.9]0.41 6.9l2.8|- 2.8 | aotlo 01 191 0.15] 0.4d 0.33] 15 BMPHL = 1.0 IN/IMP. AC = 10 POINTS x 0.74% OF SITE = 7 o0
=1, . = . x 0.74% OF SITE = 7.40 POINTS © @
10{3cC |16 0.72_10.9]0.64 6.9 4.5~ 4.5 10011001 : 191 0,21} 0.48 0,43 £l BMPH#2 = 1.0 IN/IMP. AC = 10 PDINTS x 0.26% DOF SITE = 2.60 POINTS 50
11]3C |16 0,37 [0.9/0.33 6.912.3|~- 2.3 {.001]0,01 1 19 0,14 0,46 0.30] 14 TOTAL POINTS  TOU.00 POINTS Bg
12| 3c |16 0.46 |0.9]0.41 6.9l2.8|- Ip.8 |.001]0 01 19} 0,15} 0.4 ©.33 15 ’ : o
8| n7 2.51 |0.6]1.56 5.2|8.1]- ' % NOTE: SEE GEOTECHNICAL REPORT BY COMBINED TECHNOLOGIES, INC. DATED APRIL, 1992. g
J
NOTE: DI-7A TO BE CONICRETE PIPE & PRODUCTS STD. MEDIAN DROP INLET
WITH EXTENDED BASE (2’ BELOW TRENCH) AND RISER STEPS. PERFORATIONS TO BE
ROUGH PUNCHED WITH 2" DIAMETER ROD WHILE CONCRETE IS CURING " " "
BY CP&P. PERFORATIONS TO BE 25% OF SURFACE AREA AND ~ — -
CONCENTRATED IN BOTTOM 4’ OF STRUCTURE. / & & &
; s |13 |3
S3 |3
ol |18 15
I nlOl (O |O
. & Z | > >
' CP&P STANDPIPE WITH— 7 S5l g E
: ANTI—-VORTEX DEVICE. —Op S| 2 D )
/S Lo 19 |©
. x| © Q [®)]
= i I
. CONCRETE RISER ; == _—4" MIN. EARTH LAYER WITH VEGETATION ANTI—VORTEX DEVICE al |o| |
| AND BASE = - ol lal |a
PERFORATED ' Lt L L
’ ~ DI=7A _ NOTE: REFER TO PLAN & PROFILE FOR \ = SMOOTH FINISH 2 1S (2
7 " L] LIJ Ll LIJ
7 YRoO!/ g g8
= #JSL?FSTONE o ~ 18" MIN OR INV. OUT ‘D’ = 36° o, 2] 8 8
NOTE: #57 STONE 000 o < e | ;I»fmaz#g ‘ge o= 15° S
IS TO BE WASHED 00l%a . L7 ~ " 18" THICK CONC. BASE ‘e =367 zZ| — N ™
OR CLEANED STONE oo |% MONITORING WELL 4" PERFORATED PVC PIPE 'S .7/ _ =36
co|% o WITH REMOVABLE PLUG ' . DATE: 08-04-92
oo |®o T N NOTE: MAINTAIN 12" MIN CLR.
0o l% BETWEEN INFILTRATION SCALE:  GRAPHIC
D 00|91 EXTEND 2° TRENCH AND CONC. BASE DESIGN:  CED
| BELOW BOTTOM
. CHECK:  CED
DRAWN: CED
v CHECK: WLS
~ BMP SCHEMATIC RISER SCHEMATIC | | 5.0. NO:_19700
I NOT TO SCALE * NOT TO SCALE ‘ SHEET 5 OF 15
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35" INGRESS & s
EGRESS EASE. s . n
- 4 s o

S AR AN B o B

/F
OLD POINT NATIONAL BANK
PARCEL ID 23201000710
(INST NO. 980003453)

SIGNS WITHIN THE DISTRICT SHALL COMPLY WITH THE REGULATIONS FOR EXTERIOR
SIGNS IN ARTICLE Il, DIVISION 3 OF THE JAMES CITY COUNTY ZONING ORDINANCE. o
ALL STRUCTURES WALL MEET THE REQUIREMENTS OF THE BUILDING CODE AND APPROVAL :: .
OF THE BUILDING OFFICIAL
MSWSMWMGPAMTMFACSEWMMOWNO@.

PLANS FOR BUILDING
OF PAVEMENT RADI ARE 5', UNLESS OTHERWSE NOTED.
'S ACCESSIBLE
TIES ACT.

AL BE

UNES (BENNETTE'S PANT BLUE WAVE Q13-28T OR EQUAL). B 2 et =
LIGHT DUTY PAVEMENT SECTION (PARKING SPACES) AND HEAVY DUTY. :
(DRIVE AISLES) DETALS. ’ - R L .
- B ,ay,?i’if‘w'l‘ﬂ'w—‘a,ﬁ: e g g F ‘,-::..r,ﬁ;m;:» S aEL n AL

"BEFORE DIGGING CALL "MISS UTILITY"
%45, OF VIRGINIA AT 1 - 800 - 552 - 7001

Vi odd o

BLUE LINES. it

(P8 49, G 40 PARCEL ID 2320100071
(0B 330, PG 494)

UTLITIES EASE. |,
ZONE: B1 )

——(P8 49, PG

TIE PROPQSED "

CURB & GUTTER "STOP SIGN

e .. TO EXISTING MUTCD Ri-1
v i BB ff < oo G (TYR ) i £S 880047 Exx 264,00 (307

*STOP SIGN”
MUTCD R1-1
istgistesoe  (SUXIR) i

AN

P . e 5 O D

L ek

N

it

£ 259.39"

RS S K L

N 3359
A s

R
4 cre—"
TURNDOWN

kD " 10.5' WDE:
: CURB CUT

e

T~ "__ne proPosED
SIDEWALK
70 EXISTING 4

() <

DRAINAGE EASE. )
(P8 %9, PG 30)

e

RI

Us

Rr,

Ul g

ROUTE SHALL MEET THE REQUIREMENTS OF THE AMERICANS ..
MARKED WTH 4" WHITE UNES & HANDICAP PACES SHALL, .

e AL
B %3@‘%-4 =)

SRR e gy SR 4

— R

SRR R AR

N/F
- BARNETT.DEVELOPMENT, .pciiiss o 2.
PARCEL 0 2320100067 ke

" PARCEL ID 2320100016 - .-

72w (DB 434, PG 118)
ZONE: R8

A

LI o e e B fos

o

i emm

- o E——— ‘-——iQ'SQK ) ﬁi

N/F
BRUCE N. WILDENBERGER ET ALS
PARCEL 1D 2320100013 ‘
ZONE: Al

758 — 45' R/W

S.R.

‘NORGE LANE

. SHOPS AT NORGE CROSSING

e i

PARCEL 5
LAYOUT PILAN

ORGE CROSSING SHOPPING CENTER

N'v

b2l

g gy

o

£
James Cuty County ;

o
i

ii

Y
A

T

REVISION / COMMENT / NOTE -
REV PER JCC LTR DTD 10/11/05

DATE -

10/24/05

N/7
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STORMWATER MANAGEMENT NOTES:

1. THE SITE CONTAINS TWO EXISTING BMP'S. THE EXISTING BMP'S WERE
APPROVED BY JAMES CITY COUNTY AS A FART OF THE PLANS TITLED
"SITE PLAN OF NORGE REGIONAL CENTER, REBKEE PARCEL, PARCEL 7,
JAMES CITY COUNTY, VIRGINIA® DATED JULY 27, 1993. THE OWNER OF
THE BMP'S IS NORGE PLAZA, INC. THE JCC BMP 1D CODE IS YCO23 FOR
THE BMP DOWNSTREAM FROM THE PROPOSED CONSTRUCTION. THE BMP IS
AN INFILTRATION TRENCH TREATING 1.0 IN./IMP. ACRE AND IS LOCATED AT
THE CORNER OF NORGE LANE AND RICHMOND ROAD. THE OTHER BMP IS
LOCATED BEHIND FARM FRESH AND IS AN INFILTRATION TRENCH TREATING
1.0 IN./IMP. ACRE.
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2. THE MANUFACTURED STORMWATER MANAGEMENT FACILITY PROPOSED
WTH THIS PROJECT WLL REQUIRE SUBMISSION, REVIEW, AND APPROVAL OF
A RECORD DRAWING (AS—BUILT) AND CONSTRUCTION CERTIFICATION PRIOR
TO RELEASE OF THE POSTED BOND/SURETY AND SHALL BE PERFORMED
BEFORE, DURING, AND FOLLOWING CONSTRUCTION IN ACCORDANCE WTH
CURRENT COUNTY GUIDELINES.
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3. THE OWNER/DEVELOPER SHALL REGISTER THE PROPOSED
UNDERGROUND STORAGE TANK (UST) IN ACCORDANCE WATH THE
DEPARTMENT OF ENVIRONMENTAL QUALITY (DEQ) REQUIREMENTS.
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UDLTY NOTES:

1. WATERUNE PIPE BEDDING SHALL BE IN ACCORDANCE WITH HRPDC
DETAIL EW_01.

2. ANY EXISTING UNUSED WELLS SHALL BE ABANDONED IN ACCORDANCE
WTH STATE PRIVATE WELL REGULATIONS AND JAMES CITY COUNTY CODE.

3. ONLY JCSA PERSONNEL ARE AUTHORIZED TO OPERATE VALVES ON THE
EXISTING JCSA WATER MAIN.

4. THE CONTRACTOR SHALL COORDINATE CONSTRUCTION OF THE WATER
UNE WMITH JCSA'S OPERATION DIVISION THROUGH JCSA CONSTRUCTION
INSPECTOR, MR. CHRIS COURSON AT 757~-592-1803, AT LEAST 5
BUSINESS DAYS PRIOR TO PERFORMING THE WATERLINE SHUTDOWN. THE
PROPOSED WATERLINE SHUTDOWN SHALL NOT OCCUR ON A MONDAY OR
FRIDAY. JCSA OFERATIONS STAFF WALL SHUTDOWN THE WATERUNE AND
REMAIN ON—SITE WHILE THE CONNECTION IS BEING PERFORMED, TH
CONTRACTOR SHALL NOTIFY EXISTING JCSA CUSTOMERS OF THE SHUTDOWN
AT LEAST 72 HOURS BEFORE THE SHUTDOWN,

"5, THE CONTRACTOR SHALL CONTACT RESIDENTS AND BUSINESSES WHOSE
WATER SERVICE WILL BE INTERRUPTED AT LEAST 5 BUSINESS DAYS PRIOR
TO PERFORMING THE WATERLINE SHUTDOWN.
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GRADING, DRAINAGE AND UTILITIES PLAN
OF
FARM FRESH FUEL EXPRESS

6. THE VALVE AT THE INTERSECTION OF CROAKER ROAD ANC THE VALVE
NEXT 10 FARM FRESH ON NORGE LANE SHALL BE USED TO SHUTDOWN
THE EXISTING WATERLINE.

7. RECORD DRAWINGS, INCLUDING A PLAT DEDICATING THE PROPOSED
EASEMENTS, SHALL BE PREPARED IN ACCORDANCE WTH THE JCSA
STANDARDS & SPECIFICATIONS AND SUBMITTED TO JCSA FOR APPROVAL
PRIOR TO JCSA'S ACCEPTANCE OF THE PROPOSED WATER FACILITIES.
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NORGE COMMERCIAL CENTER INFILTRATION TRENCH #1 (YR oll)

Input Parameters

Site Area

Area served by BMP(XL)

Effective Arec of Site
Impervious Cover Pre(%)
Impervious Cover Post(%)
Development Type

Average Annual Rainfall(Inches>

- . e e o e -

Output Values

Pre -Development Pollutont Load:
Post-Development Pol lutant Load:
Required Removal Efficiency(’) .

6.670 Acres
100.00

6.670 Acres
16.00
60.00 :
New Deve{opment
44.0

10.19 Lbs/Yr (0,9 Lbs/Ac/Yr Crop}
15.93 Lbs/Yr
36.03

NORGE COMMERCIAL CENTER INFILTRATION TREnCH 32 ( Y€ 023)

Input Parameters

Site Area '
Area served by BMP(%> '
Effective Area of Site [
Impervious Cover Pre(%) 1
Impervious Cover Post(Z) 1
Development Type '
Average Annual Rainfalt(Inches)

Output Values
Pre -Development Pollutant Load:
Post-Development Pollutant Lood!
Required Remova! EfficiencyCX)
Valid BMP‘s
BMP TYPE

Infiltration Trench (0.5 IN/AC)
(1.0 IN/AC)

Infiltrattion Basin (0.5 IN/AC)Y
(1.0 IN/AC)

4.070 Acres
100.00
4.070 Acres

16.00

60.00
New Deve lopment
44.0

3.66 Lbs/Yr (0.5 Lbs/Ac/Yr Crop)
5.73 Lbs/Yr

36.07
_BMP Points _Removal Efficlency(ky
9 ¢ S0~ 70>
10
S ( 50- 70>
10

MORGE COMMERCIAL CENTER InFILTRATION TRENCH 81 (YR OW)

Feasibility Input Paorometers

Infiltration Rote(In/Hrd: 5,00
Maximum Al lowable Storoge Time
Void Ratio Trench Medium: (.40

»
of Trench(Hrs)«:¢ 72

Depth to Seasonal High Groundwater Table(Ft): >15,00
Min. Dist. from Trench bottom to Groundwater Toble(Ft): 2.00

Moximum Trench Depth(Ft>: 13.00

Design Input Poranetefs

SWM FACILITY ROUTING SUMMARY
BaSIN 1 (YRow) 107

2 20 25 100
PRE 20.04 26.62 34.66 47.49
POST 29.57 38.76 50.37 68.66
ROUTED 10.81 15,10 17.02 21.88
WS. ELEV. 107.58 108.47 109.26 109.84
STORAGE 16075 24068 31758 37804

BASIN 2 (Ycoz3)

107
2 20 25 100
PRE 7.92 “10.39 13.50  18.40
POST 12.80 16.50 21.40  28.93
ROUTED 550 7.26 8.94  12.87
WS. ELEV.  109.83 110.15 110.53 110,93
STORAGE 6098 8276 11326 14810




. - Fih A e ks = B ~ & ~| v : x| Depth to S {
gk ~”.;~ E «'3 E g[f: - E T =y T -; 35 5 g, g & Min. Dist. e::g:o‘rr:'t'\g: grgmd
=] O = - = ol »n o
52 |23 =| 2| 3| 2| 3 I 18 L1 & e &1E = |Els % Maximun Trench DeptheEt
35 [88|o|3 (%2 clo|l 8l w & H= |3|6|3| 8| o &/8[3[S|lEllols]8] -
4 0.05 |0.9/0.04 6.910.3|- 0.3 |.oi0jo.02 2| 2 1 0@;., 1.0/3.50.14/0.17} 4/ 1.0 | 1.010.3 Increa pexion
8 0.17 {0.9]|0.15 6.911.0{- 1.0 loto]o.o2y s |2 0.4/0.08/ 4 [p.9/3.5(0.1400.13/ 8/ 1.0 |1.011.0 CO,,t,.,§:,c:',;g"‘3';g‘;‘:°g:pt¢u?;.
8 0.21 l0.9/0.19 6.911.3]- 11.3 fo10o.02] 6|2 | 0.3(0.08 4 |[0.8]3.5/0.14]0.13] 8/ 1.0 |1.0]1.3 Depth of Trench(Ft1 7.0p°
8 0.84 [0.5]0.42 3.5/1.5|- .5 {.o1ofo.o2] 6|2 | 0.3/0.08 4 [g.8{3.5/0.1410.13/ 8} 1.0 | 1.0]1.5 Trench Area(Sq Ft), 328
6 0.17 |0.9/0.16 3,5 /06|- Jo.e [.o1ofo.o2] 3} 2 | 0.7/0.08 4 [o0.5{3.5[0.24]0.13/ 6] 1.0 1 1.0]0.6
SUMMARY OF PQINTS
9]3c |16 0.46 |0.9/0.41 6€.912.8|- .8 |.001]0.01 19] 0.15) 0.4d_0.33] 15
10/3c |16 0.72 |0.9]0.64 6.9]4.5|- l4.5 [.001]0.01 | ‘ 19/ 0.21] 0.44 0.45] 21 pes - 10 INIvp AT ioE
11]3C [16 0.37 10.9/0.33 6.912.3|- .3 {.001]0.01 19| 0.14] 0.44 0.30] 14
12]3c li6 0.46 [0.3]0.41 6.9/2.8|- .8 |.001]0.01 ' 19| 0.15] 0.44 0.33] 15
8|D7 2.51 [0.6[1.56 s.2 |@.1 |- ® NOTE: SEE GEOTECHNICAL REPC
NOTE: DI-7A TO BE CONCRETE PIPE & PRODUCTS STD. MEDIAN DROP INLET
WITH EXTENDED BASE (2' BELOW TRENCH) AND RISER STEPS. PERFORATIONS TO BE
ROUGH PUNCHED WITH 2" DIAMETER ROD WHILE CONCRETE IS CURING
BY CP&P. PERFORATIONS TO BE 25% OF SURFACE AREA AND
CONCENTRATED IN BOTTOM 4’ OF STRUCTURE.
CP&P STANDPIPE WITH
ANTI-VORTEX DEWICE.
CONCRETE RISER = _ 4w _
AND BASE ? = IN. EARTH LAYER WITH VEGETATION ANTI-!
' PERFORATED
DI—7A NOTE: REFER TO PLAN é& PROFILE FOR
V4
i —"—GRASS SWALE .~ SPECIFIC DIMENSIONS
D=6 — ~
7
GEOMEMBRANE J
#57 STONE
0
NOTE: #57 STONE F,I;IELED:. oo %o
IS TO BE WASHED BT 00 |%o
N (22 o MONITORING WELL 4" PERFORATED PVC PIPE
OR CLEANED STONE i .:":E oo lo g___ _e— — — ] WITH REMOVABLE PLUG
: Hy 100 {9 o J \
G $ y oo0i{%o
w 00 |° | EXTEND 2'
| BELOW BOTTOM

BMP SCHEMATIC RISER SCHEM.

YR023_NORGE_CENTER _FARM_FRESH - 014 NOT TO SCALE : NOT TO SCALE



"% Degipn Input Poromever
InCrease in Runoff Dep ¢In>: 1:0
Contributing Drolnqg:p:::irt'gt; F3, 106374
Depth of Trench<(Ft>: 7 gp !

Trench Area(Sq Ft>, 3289

L

SUMMARY OF POINTS
15
e BMP#1 = 1.0 IN/IMP, AC = 10 POINIS x 0.74% OF SITE = 7.40 PBINTS
S - BMP#2 = 1.0 IN/IMP. AC = 10 POINTS x 0.26% DF SITE = 2,60 POINTS
14 TOTAL POINTS
15 :
% NOTE: SEE GEOTECHNICAL REPORT By COMBINED TECHNOLOGIES, INC. DATED APRIL,
-
CP&P STANDPIPE WITH &
ANTI-VORTEX DEWICE. w€
ANTI-VORTEX DEVICE
LE FOR SMOOTH FINISH
ORIFICE "0"

18" MIN

NOTE:

RISER SCHEMATIC

NOT TO SCALE

OR INV. OUT

—L
18" THICK CONC. BASE

MAINTAIN 12" MIN CLR.
BETWEEN INFILTRATION
TRENCH AND CONC. BASE

19%2.

NOTE:

YRO!!
SWM #'1

Ycoz3
SWM #2

IDI

IDI
IDI

18°
36°

15
36°

YR023_NORGE_CENTER_FARM_FRESH - 015
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A = 317041
R = 35.0d4

- A = 41705744 T=9n:
R = 3500 L= e
T = 132 '
L= 2510

0C SeT

R = 1859.86 !

¥ 7o 332 3% Ex. 300 UTUTY EASMENT
B L - 26220 %
RARTSIEESY -45”6’00'00

ROD FNL
(JISTURBED .

RCD SET
N2 5E
. 46.6

]GO SET 9 PARCEL 2

Y Ny
CITIZEN® 'k FARMERS
RANK

MNOTES SEE NOTE 4

1. MO TITLE REPORT PROMDED

2. IN THE PERFORMANCE OF THIS SURVEY | HAVE

REUED UPON A PLAT BY AES, A PROFESSIONAL

CORPORATION, ENTITLED "PLAT OF NORGE CENTER®

TED JUNE. 1S8R, AND RECORDED IN THE CLERK'S

OFFICE OF THE C\RCUNT COURT AND CERTAIN PLANS
DOCUMINTS BY VDOT.

S

1 WDE FEE SMPLE STRW EXTENDED TO VOOT R/W SEE PLAT FOR NORGE

UTIUTY EASEMENTS CREATED UNDER “PLAT OF NORGE CENTER™ DATED
1908 8Y &z PROFESSIONAL CORPORATION, AS INOICATED ON
THIS PLAT ARE ¢ .

k

VACATED

S e

a

RIS 2I R F TN

~
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BY A DCED OF TRUST TO DOWMINION BANK
pe 333, PG 77.
ALSO ENCUMBERED BY A LOAN MODIRCATION RECORDED IN DE 598 PG 409

o PARCEL 6
1,196,022 SF.

27.46 AC

VARIOUS EXISTING
VARIABLE WDTH
UTIUTY EASEMENTS
HEREBY VACATED

o f

PR

o aaceL 6=
—PART J"_’fzﬁ_—g"-g—‘

A= 1344'22°

R = 2975.80°

T = 35851

L= 7135
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"o A

R
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RICHMOND ROAD U.S.
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&
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287.32
80 e ANER AT W A = 3820257
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SOURCE OF TITLE
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AND DEED BOOK 330 PAGE 494.
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NORGE SHOPPING CENTER

REBKEE PARCEL

STORMWATER MANAGEMENT FACILITY #1
AT
U.S. ROUTE 60 AND NORGE LANE

SO.NO. 19700

Note |

.-——-""J

Rouhng Resulls
Ao N T match

Prepared By

Michael Baker Jr., Inc.
1602 kolling Hills Drive
Richmond, Virginia 23229

" Michael BakerJr, . 1
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CHECKLIST OF SITE PLAN CONTENTS

I. GENERAL INFORMATION REQUIRED ON PLAN

(Vf A. Title of Project

(20-39(a)) '
(vﬂl B. Names of engineer, architect, landscape architect and/or
surveyor

(20-39(b))

(vﬂl C. Location map with scale no less than 1" = 2,000'
(20-39(c))

(vﬁ’ D. North arrow
(20-39(d))

(\4’ E. Graphic and written scale
(20-39(d))

(yﬁ’ Boundary survey of site

(20-39(e))

-n
.

II. EXISTING FEATURES TO BE SHOWN ON PLAN

(vﬁl A. Streets: Name and route number, width of right-of-way and
width of road surface

(20-39(f))
(vﬁ/,B. Streams, bodies of water, watercourses, on this and adjacent

property
(20-39(d))
Q/f/,c. Easements: Type, ownership, and dimensions
(20-39(f))
M/A () D. Septic tank, distribution tank size and type
(20-39(f))
N[A () E. Water Supply: well and/or tank capacity
(20-39(f))
(vd’ F. Water mains on and nearby site with sizes indicated
(20-39(f)&(m))
(v4’ G. Location of all underground utilities, 1i.e., compressed gas

lines, petroleum lines, electricity, etc.

(20-39(f))
(vfl H. Culverts and underground structures on or adjacent to the
property (fuel tanks, etc.)
V)

(20-39(f))
(20-39(g)) ,
(vﬂ’ J. Topography intervals (minimum five feet) existing contours

lan
.

Location, type and size of all entrances to the site

(20-39(h))

(Vfl K. Woodline before site preparation with predominant species and
average diameter of trees indicated. Also, approximate
location, type and diameter of single trees in open areas.
Average size and predominant species of trees to be removed
having a diameter of 12-inches or greater.

(20-39(1)) ;

(yﬁl L. Provisions for off-street parking, loading spaces and
pedestrian walkways, including sidewalks.

(20-39(3))

YR023_NORGE_CENTER_FARM_FRESH - 019
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(vff M. Sanitary and storm sewers on and adjacent to site (size and
type)

(20-39(m))

(v{/ N. Fire hydrants, sizes, and types
(20-39(m))

(v 0. Location of Fire Department connections and underground fire

service lines (valve pit details, where appropriate)
(20-39(m))
NJA () P. Indication of 100 year flood plain and flood elevation noted

(20-549) ,

III. PROPOSED PROJECT: FEATURES TO BE SHOWN ON PLAN

——

(vﬁf A. Underground utilities indicated
(20-39(f))
(\4/ B. Proposed street names and street width; proposed easements and
width

(20-39(f))
(v4/'c. Entrances designed to standards as set forth in VDH&T Minimum
Standards _of Entrances to. State Highways manual, with

indication as to which standard is applicable, and details of
entrance

(20-39(q))
(vﬁl D. Proposed finished contours where regrading 1is necessary
indicated at intervals of no more than 2 feet
(20-39(h))
(yﬁ’ E. Areas to be landscaped with approximate arrangements, plant
types, and sizes
(20-39(1))
Nh“( ) F. Areas to be screened, fenced, walled with heights indicated,
and location of gates and openings

(20-39(1))
(vﬁ’ G. Seeding specifications

: (20-39(h))
(yﬁl H. Provisions for pedestrian and vehicular circulation and parking
(20-39(1))
1. Location of pedestrian walkways, sidewalks and bike paths
2. Dimensions of parking spaces, traffic aisles, medians and
sidewalks
3. Location of curbs and bumpers
4. Type of parking surface with detail of cross-section
5. Loading spaces
(vf/ [. Solid waste disposal facilities (dry and wet)

(20-39(m))
If dumpsters are to be used, location of dumpster pad.
2. If dumpsters are used for wet garbage
. drain with a drainfield, as per Health Department
specifications
. dumpsters may not be connected to the sanitary sewer
. type of material of the dumpster pad
(v6’ J. Storm drainage system shown with calculations and drainage area
map of contributing drainage areas
(20-39(n))

-2-
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No"’é( ) K. Drainage ways in excess of 3% grade and type of erosion control
necessary.

(20-39(n)) )

(v4’ L. Location, type, and details of sedimentation and erosion
control devices to be used during and after construction, e.q.,
perimeter dike with outfall structure or straw bale installation

(20-39(n)) '
(y4’ M. Water Supply
(20-39(m))
1. Well: Location, type, size, as per Health Department
specifications
Water lines
. on-site line and size (include standpipe size if
applicable) '
. public water main Tlocation and size at location of
connection
. meter location and size

Required if lines are to be dedicated to the County:
. profiles, plan view

. materials list/specifications
(vﬁ/’N Sanitary waste disposal facilities:
(20-39(m))
1. Septic tank and drainfield; or
Sewer line

. location of grease trap

. on-site line and size, laterals, cleanouts

. public line location and size

. elevation of connection at building and at public line
Required if lines are to be dedicated to the County:

- profiles, Y's (slope, pipe size, type and manhole rim and
invert elevations)

.- connection at building and at public line
- details of any new manholes and pump stations
. materials list/specifications

IV. LAND USE SUMMARY TABLE

A. Zoning of Site (20-39(d))
B. Calculation for Parking Requirements
Use category (as defined by Section
20-12.D.) (20-39(j))
Number of spaces required :
Number of handicapped spaces required
(marked by sign) :
Number of spaces provided
C. Open Space Data (20-39(0))
Total Site Area
Total Amount of Site Covered by Buijldings
Percent of Site Covered by Buildings
Amount of Site Covered by Open Space
Percent of Site Covered by Open Space




D. Building Data (Existing and Proposed)
(20-39(k))

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

V. \ADDITIONAL REQUIREMENTS FOR MULTI-FAMILY DEVELOPM
()

Dwelling units
(20-39(1))

Number, size and type of
Units per developable
(20-39(0))

e11ing units

3.
()8
1.
2 , 1f playground
3. creation area as Percent of total site acreage
()¢ N space (as defined by>Section 20-2 of the Zoning Ordinance)

(20-39(1))

1. Number of acres
2. Percent of site
) D. By-laws of Homeowners Association (

re applicable)

VI. OTHER INFORMATION TO BE SUBMITTED WITH SITE PLANS

() A. Land Disturbing Permit Application, Surety: and Siltation
Agreement

Water and Sewer Data Sheets

Certificate to Construct public water and/or sewer facilities

Public Improvements (water, sewer and roads) to be constructed

or bonded prior to issuance of temporary Certificate of

Occupancy for buildings

N[A ( ) E. Kitchen plans must be submitted to and approved by the Health
Department if structure will contain food preparation/serving

areas

Njp () F. Traffic Impact Analysis as required by the Director of Planning

~ o~ o~
e
o w

KR/mfr
0369A

YR023_NORGE_CENTER_FARM_FRESH - 022



~

N
SITE PLANS CHECK LST

FINAL PLANS AND REVISED FINAL PLANS

PRYE | of 3

Project Nane NORGE SHOPPING (ENTER , REBLEE PARCEL-

Plan Sheet to Include: I Yes |

- NR

1 {A1] itens that vere required of prefiminary pians
fneed to be included

v

I
]
|
| 2 IStamped copy of rezoning proffers and proffer
lanaiysis if appiicable (shovn on plans)

I
|
|
I
| !

3 ISpecial use permit conditions and analysis shovn | | I |
I fon the plans {inciude board of county supervisors | | | \,,/" |
I Iressiution) | | | |
|
|

4 [Table on the cover sheet shoving the project neme,| |

| Inust be same as approved prelininaty, ovner's namef
I land address,-parcei identification, toning of | ‘»/,/’ !
- parcel, date of plans, ne. of sheets and index. | |
]

| R
| ITotal site acreage and acreage of disturbed ares |

I

|

5 Ifny vaivers or variances granted for the project | |
Ishovn on the plans | |

|

|

| 6 |Erosion control sheet completed in its entirety.
|

I I

ISynbols shall confora to the Virginia unifora ] ‘y////'l

| lcoding systen | |
|

T ICaiculations for drainage, storaveter sanageaent | I
Iditches, pipes, structures, retention, detention, | \/ |
| |

8 IProvide profiles on outfall ditches and pipe and |

|

’ .

| Iponds and outfall ditthes

I

|

I lindicate natural drainage | |

|

I 8 IShov all prepesed drainage ditches for full lengthi
I Tin all easements. Furnish detajled typical sectioni
|

]
I
land type of stabilization to be provided, | |

I
I

Iponds vith distance to property line !

10 110-yr. and 100-yr. elevations shovn on detention | "//,’ |
I

11 1100-yr. £lood area boundaries shovn and square |

I
|
|
I Ifootage noted ] !
I
112 [Existing and proposed easements including deed | |
| lend page number, vidth and use. Note certifying | i
Ithat appiicant has a right to use existing ingressi
|

legress casements to make any proposed improveaents!

NEA

|

|

]

{13 |6rading plan shoving existing and proposed gradingl \,”‘ |
]

]

|

14 [Buffer area and screening requitements | \/’/‘
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SITE PLANS CHECK LusT Phue 2 of 3
Project Name

I Yes | N | WA |
|
115 ILandscape plan including epen space tabulation | \/ | i |
|
116 IPhasing plan if applicable vith vritten preject | - \/I
| Idescription [ | |
i
17 IRevision block on each sheet specifically identi- | I | |
I Ifying vhat is being revised on each sheet | \/ i | |
|
118 Ilndicate length of existing and prepesed decelera-i | | I
I Ition and left and right turn storage lanes. | \/I ! |
|
113 ITraffic anaiysis for site developnent on existing | I | !
| land proposed facility. Level of service vith and | ] | |
| lvithout propesed deveiocpment ] | | |
|
120 IIntersection analysis including need for signalizai | R
| Ition, channelization, turn lanes and medification | | ] \/I
| lof existing signals | ] | ]
|
121 [Reconmendations for roadvay imprevesents to accon-| | | |
| Imodate existing traffic and propesed traffic | | | \,/” ]
| lgenerated by the deveiopment | | | |
|
122 |Indicate any notes or information necessary to | | | ]
| lexplain the intent and purpose of the propesed | | | |
| Itraffic analysis | | ] |
|
123 [Shov commercial entrances in accordance to cur- | | ] |
| Ivent UDOT standards and specifications. Minimua | | | |
[ IStandards of Entrances to State Highvays | | | |
|
124 [VDOT standard stop signs are required at entrance | | l |
| lconnections and/or street connections. Add a note | ] | ]
I I'to be furnished and installed by deveioper, ] ! | |
| :
125 With installation of additional lanes, existing | ! !
| lpavement markings ate to be eradicated and nev | | |
I Imarkings installed or replaced in kind. Add note | | }
| ["to be furnished and installed by developer.® | ] |
|
126 IShov sight distance at all street intersections | | ] |
| land landscaping, sign placeaent an¢ all obstruc- | ] | !
t Itions that may affect or obstruct sight distance | | | |
I
127 IShov pavement typical section and design e | ]
|
128 IShov entrance typical section and design | \,/” | | !
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SITE PLANS CHECK |5

Project Name

S

I Yes | No I W
]

123 IShev any notes or information necessary to explaini

!
| ithe intent ang PUrpOse of proposed utilities or ] \,/” ! | |
I ladjustuents of existing utilities | !
!
130 (Shov all proposeq vater sains, their sizes, vaives| \/ | ] |
I lend fire hydrants ang typical section I I i
|
131 18 written descriptiop of all plan revisions shai] | I ! |

[ lacconpany ai} revised plans submitteq for reevaju~| | ] \,/”l
I lation and approva) | | | J

!
132 IPlans shouid shoy Proposed roadvay striping or | ! ] |
I Ipavesent aarkings | \,/”' | } |
Fo | ] | |
!

IT hereby certif
Iplans,
!

v that the abeye stated information is included in the attacheqd

Engineer’s Signature

!
]
I
|
J
|
I
!
! Date
I

]
I
I
‘?,/2./32 !
I

- . ..
B NN BB BN EE Em BN BN S BN NN BN BN B . c
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3-STEP BMP EVALUATION PROCEDURE

Step 1: Determine Site Characteristics
Step 2: Determine BMP Options
Step 3: BMP Worksheet

STEP 1

(a) Determine if structural BMPs are required. Single family subdivisions with a density of 0.5
DU/ac would not require structural BMPs nor would other development sites not exceeding 10%
impervious cover. (b) Evaluate the potential for adequately covering the site with BMPs taken
from Table 1. Site constraints (e.g., soil permeability, water table depth, topography) which rule
out the use of certain BMPs on portions of the site should be identified. '

STEP 2

Compliance with NSP control requirements for Chesapeake Bay Preservation areas is based on the
BMP points in Table 2. The point system is a tool for screening 2 BMP plan to ensure that the
site is adequately covered by preferred BMPs. The points assigned to each BMP on the site
should be weighted by the proportion of the site served by the BMP. Sufficient coverage of the
site with acceptable BMPs will result in a total point score of 10. '

STEP 3

The BMP point system contains a credit for the preservation of natural open space which will not
exceed predevelopment NSP loadings. This credit should be restricted to perpetually undisturbed
"common" areas, conservation easements, and the like (i.e., open space 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 percent of the development site maintained in natural open
space, with 0.1 points per 1% of the site recommended in the table. For example, a development
site which preserves natural vegetation within a conservation easement covering 20% of the site
would be assigned 2 points.

Table 3 shows a worksheet for evaluating a BMP plan for a development site. It includes entries
to calculate weighted BMP points for structural BMPs, the natural open space credit, and total
weighted points.

Table 4 shows a completed worksheet for a sample BMP plan serving a 40-acre singie family
residential subdivision on 0.25-acre lots. The final total of the weighted BMP points should equal
or exceed the specified target (in this case 10 points) for the BMP plan to be in compliance.

Table 5 shows relationships between impervious cover, NSP leadings, undeveloped land conditions
and BMP phosphorous removal efficiency.
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TABLE 1

ACCEPTABLE STRUCTURAL BMPS FOR
CHESAPEAKE BAY PRESERVATION AREAS

AVERAGE
ACCEPTABLE BMP l'll'gl'\l:ltg;l Z«L
EFFICIENCY
A EXTENDED DRY DETENTION
(1)  Design 2 (6-12 hrs): 20%
(2)  Design 3 (24 hrs): 30%
(3)  Design 4 (shallow marsh): 50%
B. WET POND
(1)  Design 5 (0.5 in/imp. ac): 35%
(2) Design6(25V): 40%-45%
(3) Design7 (40V ): 50%
C.  INFILTRATION (TRENCH, BASIN,
POROUS PAVEMENT)
(1) Design 8‘(0.5 in/imp. ac): 50%
(2)  Design 9 (1.0 in/imp. ac): 65%
(3)  Design 10 (2-yr storm): 70%
D. GRASSED SWALE

Design 15 (check dams)

10%-20%
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TABLE 2

BMP POINT SYSTEM FOR EVALUATION
ACCEPTABLE STRUCTURAL BMPS

Average
Total P
Acceptable BMP Removal BMP
Efficiency Points
A EXTENDED DRY DETENTION
(1)  Design 2 (6-12 hrs): 20% 4
(2)  Design 3 (24 hrs): 30% 6
3) Design 4 (shallow marsh): 50% 9
B. WET POND
(1)  Design 5 (05 inimp. ac): 35% 6
(2) Design6(25V): 40%-45% 8
(3) Design7 (40V ): 50% 9
C INFILTRATION (TRENCH, BASIN,
' POROUS PAVEMENT)
€)) Design 8 (0.5 in/imp. ac): 50% 9
(2 Design 9 (1.0 in/imp. ac): 65% 10
(3)  Design 10 (2-yr storm): 70% 1
D. GRASSED SWALE
(1)  Design 15 (check dams) 10%-20% 2
E WATER QUALITY INLET
1) | Design 11 (400 cu ft/imp. ac): * 2
* To be used upstream of dentention basin or infiltration system tb enhance

pollutant removal.

NOTE: A weighted total of 10 points is required for the development plan to
achieve BMP compliance. '

- - - - - — ] ] ‘ ' o
.
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TABLE 3
WORKSHEET FOR BMP POINT SYSTEM

A. STRUCTIURAL BMP POINT ALLOCATION
rraction of

, Site Served Weighted
BMP BMP Points by BMP BMP Points
Basin # 1 10 x 0.74 - 7.40
Basin # 2 10 x 0.26 - 2.60
x -
x -
10.00

TOTAL WEIGHTED STRUCTURAL BMP POINTS:

B. NATURAL OPEN SPACE CREDIT

Natural Points for
Fraction of Site Open_Space Credit Natural Open Space

b 4 -
—0.I per 1I%)

C. TOTAL WEIGHTED POINTS
10.00 . 0 o -
Structural BMP Points Natural Open Space Points TOTAL

10.00
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TABLE 4
WORKSHEET FOR BMP POINT SYSTEM
EXAMPLE BMP PLAN FOR 40-ACRE

SINGLE FAMILY RESIDENTIAL SUBDIVISION
(0.25-AC LOTS)

A. STRUCTURAL BMP POINT ALLOCATION

Fraction of

Site Served Weighted
BMP BMP Points by BMP BMP Points
Wet Pond (#3) 9 x 70% 6.3
Grass Swale (#15) 2 x 40% 0.8
x
x
TOTAL WEIGHTED STRUCTURAL BMP POINTS: 7.1
B. NATURAL OPEN SPACE CREDIT
i Natural Points for
Fraction of Site Open Space Credit Natural Open Space
30% x 0.1 per 1% - 3.0
C. TOTAL WEIGHTED POINIS
7.1 + 3.0 - 10.1
TOTAL

Structural BMP Points Natural Open Space Points
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TABLE 5

REQUIRED BMP EFFICIENCY FOR DIFFERENT UNDEVELOPED
LAND CONDITIONS: TOTAL P LOADINGS

Required BMP Efficiency For
Undeveloped Land Conditons

NSP
Percent Load 0.25 1bs/

LAND USE Impervious (Lbs/Ac/Yr) Forest Pasture Crop Ac/Yr*
SF Resid. (5-ac. lot) 4% 0.2 -—- -—— -—— ———
SF Resid. (2-ac. lot) 10% 0.3 67% -—— - 17%
SF Resid. (l-ac. lot) 20% 0.5 80% _— -—- 5&;-

AVG BMP EFFICIE]

SF Resid. (0.25-ac. lot) 35% 0.9 89% 44%. -—— 72%
Townhouse/Apt. 50% 1.2 92% 58% 25% 79%
office 70% 1.8 94% 72% 50% 86%
Commercial 90% 2.0 95% 75% 55% - 88%

*Predevelopment condition which is the basis for 3-step BMP evaluation procedure.

NOTES: 1. Based on annual rainfall of 44 inches(Southeastern Virginia) and a Total
P EMC of 0.26 mg/L for urban land uses. '

2. Predevelopment loading rates for BMP efficiency requirements are 0.1
Lbs/Ac/Yr for "Forest," 0.5 Lbs/Ac/Yr for "Pasture," and 0.9 Lbs/Ac/Yr
for "Crop."
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PREDEVELOPED HYDROGRAPHS

. Michael Baker Jr,m.
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Quick TR-55 Ver.5.46 S/N:.
lExecuted: 14:30:42 05-08-1992

l MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

l First peak outflow point assumed to occur at Tc hydrograph recession leg.

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

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

* RETURN FREQUENCY: 2 vyr | Allowable Outflow:  amssmsnmmeis *
* ¢’ Adjustment: 1.000 | Required Storage: ineeuciandiiianiiic. ¢
K e o e e —————— e m——————————— e mmmmm e —mmm—m e —mmmm = *
* Peak Inflow: 13.91 cfs Inflow .HYD stored: PRE2 .HYD *

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

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

| "~ 7d = 37 minutes | Return Fregq: 2 yr
[—=———— Approx. Duration for Max. Storage ------ 1 ¢ adj.factor: 1.00
|
Tc= 20.00 minutes |
I = 3.384 in/hr | Area (ac): 11.05
. Q = 20.04 cfs | Weighted C: 0.54
o | Adjusted C: 0.54
F |
L I |
0 | Td= 37 minutes
W I-= 2.349 in/hr
Q = 13.91 cfs

n

35.01 minutes ; 49.81 minutes
LR WM )02 e ?
-1 ézbﬁﬁ VMAJ¢”5KOUI 72;
{her S oo 2 b- ’

ar 4,01

por™

BN N TN I Bl BE B I N B S B B Eam e
+h Q
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

MODIFIED RATIONAL METHOD

~--- Graphical Summary for Maximum Required Storage ----

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

Wode ek deo sk gt v de d ok e ok e vk ke dk e vk e e vk s ok e e e Yo vk e vk b sk b Y ek ok g e e e e e e v e ke vk e e e R b e e ek ke ke kR e

* I

* RETURN FREQUENCY: 10 yr | Allowable Outflow: an——— =

* ’'C’ Adjustment: 1.000 | Required Storage: SR
*

* STORM DURATION = Tc¢ for Max.Storage

K e e e e e e e o a am = v -~ - . - = = = o~ i . ———— " = = = = = - = —————— = = = = -
* Peak Inflow: 26.62 cfs Inflow .HYD stored: PRE10 .HYD

* * % % %

*

£ 3

R N T E X322 22232 2 22 2 22 2 A A R A AR A R AR AR AR AR R NN

=00 H

nrhQ

I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
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20.00 minutes

4.494 in/hr Area (ac):
. 26.62 cfs Weighted C:
Adjusted C:

c

O H 3

24.22 minutes

11.05
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

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

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

*******************************f**************************************.

* RETURN FREQUENCY: 25 yr | Allowable Outflow: nm—— *
* 'C’ Adjustment: 1.100 | Required Storage: wieecaasnteieil . ¢
W o o o o o e . . - = = . - — ——— e e e . e - —— 22 " —— - ———————— = — o~ — %*
* Peak Inflow: 33.88 cfs Inflow .HYD stored: PRE25 .HYD *

g R A R R R R R R R R R R R RS XA AR AR A AR A AR AR R A EREEESE RS

| Td = 21 minutes | Return Fregq: 25 yr

[mm————— Approx. Duration for Max. Storage ------ / C adj.factor: 1.10
| |
| Te= 20.00 minutes |
| I = 5.320 in/hr | Area (ac): 11.05
| . Q= 34.66 cfs | Weighted C: 0.54
| - | Adjusted C: 0.59
F | |
L | | eemeideanng e | ~
o | -- embhbmienii . | Td= 21 minutes
W | | | I = 5.200 in/hr
| Q0 = 33.88 cfs
c |
£ |
s |
|
I
|
| .
I

27.88 minutes 28.60 minutes
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992 .

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

" First peak outflow point assumed to occur at Tc hydrograph recession leg.

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

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

* RETURN FREQUENCY: 100 vr | Allowable Outflow: ﬂ.ﬁ!b cfs *
* ’C’ Adjustment: 1.250 | Required Storage: s cu.ft. *
B o e e e e e - e - - - —— - — = ——————— e e e e o -~ ——— i — — —————————————~ —— o ——— - %*
*  Peak Inflow: 41.06 c¢fs Inflow .HYD stored: PRE100 .HYD *

K e IR I ERAEIRRAEREAAEAR AR AR AR TR IR R KR T Ak drkdk ke dkkkdkhhhkdhdk

| Td = 27 minutes | Return Freq: 100 vr
/=== Approx. Duration for Max. Storage ------ / € adj.factor: 1.25
: |
| Tc= 20.00 minutes | -
| I = 6.415 in/hr | Area (ac): 11.05
| . Q= 47.49 c¢fs | Weighted C: 0.54
| .. | Adjusted C: 0.67
Fo| | |
L | | Rgibivittntiyemmmye | '
o | -- Shphememndt, | Td= 27 minutes
W | I = 5.547 in/hr
| Q = 41.06 cfs
c |
£ ]
s | Sunmnisianiefumie;
I
|
|
I

31.16 minutes 36.77 minutes
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Quick TR-55 Ver.5.46

Executed:

Weighted C

Adjusted C

RETURN

Output file:

14:30:42

S/N:

05-08-1992

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

****x Modified Rational Hydrograph *****

0.536

0.536

FREQUENCY:

PREZ2

Area=

Td=

2 year storm

.HYD

11.045 acres

37.00 min.

I=

Te =

2.35 in/hr

Adj.factor = 1.00

20.00 minutes

Op=  13.9

HYDROGRAPH FOR MAXIMUM STORAGE
2 Year Storm

For the

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

1 ¢fs

.00
.74
.91
.43
.70
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

**** Modified Rational Hydrograph *****

Weighted C = 0.536 Area= 11.045 acres Te = 20.00 minutes
Adjusted C = 0.536 Td= 20.00 min. I= 4.49 in/hr Qp= ‘26.62 cfs
RETURN FREQUENCY: 10 year storm Adj.factor = 1.00
OQutput file: PRE10 .HYD
HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm
Time | Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ I et
0.000 | 0.00 2.66 5.32 7.98 10.65 13.31 15.97
0.233 | 18.63 21.29 23.95 26.62 23.95 21.29 18.63
0.467 | 15.97 13.31 10.65 7.98 5.32 2.66 0.00
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

**x* Modified Rational Hydrograph *****

Weighted C 0.536 Area= 11.045 acres Te = 20.00 minutes

Adjusted C 0.590 Td= 21.00 min. I= 5.20 in/hr Qp= -33.88 cfs

RETURN FREQUENCY: 25 year storm Adj.factor = 1.10
Output file: PRE25 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 25 Year Storm

Time | Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ e L e L L P L P L L L Lt
0.000 | 0.00 3.39 6.78 10.16 13.55 16.94 20.33
0.233 | 23.71 27.10 30.49 33.88 32.18 28.80 25.41
0.467 | 22.02 18.63 15.24 11.86 8.47 5.08 1.69
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

***x* Modified Rational Hydrograph *kokok R
0.536 Area= 11.045 acres Te = 20.00 minutes

Weighted C

Adjusted C = 0.670 Td= 27.00 min. I= 5.55 in/hr Op= 41.06 cfs

RETURN FREQUENCY: 100 year storm Adj.factor = 1.25
Output file: PRE100 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Year Storm

Time | Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ [ == = mm mmm e e e oo -
0.000 | 0.00 - 4.11 8.21 12.32 16.43 20.53 24.64
0.233 | 28.74 32.85 36.96 41.06 41.06 41.06 41.06
0.467 | 39.01 34.90 30.80 26.69 22.58 18.48 14.37
0.700 | 10.27 6.16 2.05
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

* * % % * * QUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * *

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

-RETURN FREQUENCY = 2 vears
‘C’ adjustment, k =1
Adj. ‘C’ = Wtd.’'C’" x 1

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

Subarea Runoff Area | Tc wtd. || Adj. I Total | Peak Q

Descr. e’ acres | (min) RN N N o in/hr acres | (cfs)

m--ommommoooossooooooesee | -=mmmmmm s | [=====mmmmmmmmmmm oo |-==-----
CROPLAND  0.500 8.78 | | |
DITCH 0.500 1.26 | | ] [
ROAD 0.900 1.00 | || |

——————————————— Rt § B el et

| 20.00 0.536 || 0.536 3.384 11.05 | 20.04
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

*# * % % * * gUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

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

RETURN FREQUENCY = 10 vyears
‘¢’ adjustment, k =1
Adj. 'C’' = Wtd.’'C’ x 1

' |
Subarea Runoff Area | Tc wtd. || Adj. I Total | Peak Q
Descr. e’ acres | (min) oA 1 R o in/hr acres | (cfs)
—————————————————————————— R e | B ey
CROPLAND  0.500 8.78 | I ; |
DITCH 0.500 1.26 | P |
ROAD 0.900 1.00 | N |
——————————————— Rt | Bl Sty
| 20.00 0.536 || 0.536 4.494 11.05 | 26.62
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

I NN N BN S EE an BN BN B EE .

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

* % % % * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

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

RETURN FREQUENCY = 25 vyears
‘C” adjustment, k =1
Adj. 'C’ = Wtd.'C’ x 1.1

I
Subarea Runoff Area | Tc wtd. || Adj. I Total | Peak Q
Descr. e’ acres | (min) et |} e in/hr acres | (cfs)
-------------------------- R | e R
CROPLAND  0.500 8.78 | | [
DITCH 0.500 1.26 | |l |
ROAD 0.900 1.00 | | |
——————————————— el | el ettt
| 20.00 0.536 || 0.590 5.320 11.05 | 34.66
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Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

* % % x * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *
Q=adj *C*I*A

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

RETURN FREQUENCY = 100 vyears

‘C’ adjustment, k = 1.25
Adj. 'C’ = Wtd.’'C’ x 1.25
Subarea Runoff Area | Tc Wwtd. || Adj. I Total | Peak Q
Descr. c’ acres | (min) S oA I R in/hr acres | (cfs)
—————————————————————————— et ] e
CROPLAND 0.500 8.78 | Il |
DITCH 0.500 1.26 | 1 |
ROAD 0.500 1.00 | |
_______________ ’______________ GG GG [ L Mo
| 20.00 0.536 || 0.670 6.415 11.05 | 47.49

l
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Quick TR-55 Ver.5.46 S/N:

Executed: 14:30:42 05-08-1992

ook ok d %ok ok oKk Kk ded Kk

%*

l *

* % % %

* %
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®
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"
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*****************************

Frequency Adjusted Duration Intens.

(vears) ¢’ minutes in/hr
2 0.536 37 2.349

10 0.536 20 4.494

25 0.590 21 5.200
100 0.670 27 5.547

***************************************
******************************{********************

MODIFIED RATIONAL METHOD
——-- Grand Summary For All Storm Frequencies ----

************'k*************************************
*******************************************

v g v de Y kN kK

*

* % % ¥

*

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

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

First peak outflow point assumed to occur at Tc hydrogra

................................
....-..--.-2..:.:!::23::3::-::.:2 .....................

opeak Allowable |

cfs

|

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

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

ph recession leg.

VOLUMES
Inflow Storage
(cu.ft (cu.ft.)
30,878 20,108
31,940 6,740
42,685 16,401
66,522 33,374



S/N

' Quick TR-55 Ver.5.46
05-08

Executed: 14:30: 42

First peak outflow point as

NORGE COMMERCI

-1992

MODIFIED RATIONAL METHOD

--—- Summary for Single Storm Frequency -—-—=-

sumed to occur at Tc hydrograph recession leg.

AL CENTER PRE-DEVELOPED CONDITIONS

' RETURN FREQUENCY: 2 yr ‘¢’ Adjustment = 1.000 Allowable Q = 5.00 cfs

I Hydrograph file duration= 37.00 minutes

4 Hydrograph file: PRE2 .HYD Tc = 20.00 minutes

l VOLUMES

_ Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage

' ‘c’ c’ minutes in/hr acres cfs | (cu.ft.) (cu.ft.)

B oo T P
0.536 0.536 20 3.384 11.05 20.04 | 24,053 18,053
0.536 0.536 30 2.687 11.05 15.91 | 28,641 19,835

0.536 0.536 37

ootk koK ok oKk K kKK

0.536 0.536 40
0.536 0.536 50
0.536 0.536 60
0.536 0.536 120
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******************************

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

2.349 11.05 13.91

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

2.227 11.05 13.19
1.902 11.05 11.27
1.660 11.05 9.83
0.941 11.05 5.57

I
I
|
I

****************************** Storage Maximum

30,878 20,108

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

31,659 20,048
33,797 19,380
35,391 18,168
40,118 6,061



Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

MODIFIED RATIONAL METHOD

---- Summary for Single Storm Frequency -—=<

First peak outflow point assume

NORGE COMMERCIAL C

RETURN FREQUENCY: 10 yr

Hydrograph file duration= 20.00 minutes
Hydrograph file: PRE10 .HYD

Weighted Adjusted Duration Intens. Areas
c e’ minutes in/hr acres

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

4.494 11.05

g dd ok kok kKK

0.536 0.536 20

**'k****************************

30 3.632 11.05

0.536 0.536
11.05

0.536 0.536 40 3.047
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**********************

d to odcuf at Tc hydrograph recession leg.

ENTER PRE-DEVELOPED CONDITIONS

Allowable Q = 21.00 cfs
Tc = 20.00 minutes
VOLUMES
Qpeak | Inflow - Storage
cfs | (cu.ft.) (cu.ft.)

************* Storage Maximum
26.62 | 31,940 6,740

********‘k**************

21.51 | 38,714 . 3,275
18.04 | - Qpeak < Qallow



S/N:

Quick TR-55 Ver.5.46
05-08-1992

Executed: 14:30:42

First peak outflow point

RETURN FREQUENCY: 25 yr ‘¢’ Adjustment = 1 100

Hydrograph file duration= 21.00 minutes

Hydrograph file: PRE25 HYD

Weighted Adjusted Duration Intens. Areas Qpeak

l o ¢’ minutes in/hr acres cfs

0.536 0.590 20 5.320 11.05 34.66

*****************************************************
0.536 0.590 21 5.200 11.05 33.88
******************************************************
0.536 0.590 30 4.310 11.05 28.08
0.536 0.590 40 3.620 11.05 23.58
0.536 0.590 50 3.130 11.05 20.39
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MODIFIED RATIONAL METHOD
—--- Summary for Single Storm Frequency =----

Allowable Q =

assumed to occur at Tc hydrograph recession leg.

NORGE COMMERCIAL CENTER PRE-DEVELOPED CONDITIONS

21.00 cfs

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

VOLUMES

Inflow Storage
(cu.ft.)

xxx%%x*%* Storage Maximum

42,685 16,401

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

|
| Qpeak < Qallow

14,530

50,541
9,785

56,600



Quick TR-55 Ver.5.46 S/N:
Executed: 14:30:42 05-08-1992

l MODIFIED RATIONAL METHOD
-——- Summary for Single Storm Frequency ----
l First peak outflow point assumed to occur at Tc hydrograph recession leg.
l NORGE COMMERCIAL CENTER PRE—DEVELOPED CONDITIONS
l RETURN FREQUENCY: 100 yr *‘C’ Adjustment = 1.250 Allowable Q = 21.00 cfs

_.—___—___—...___._..___——...—___.—_

_.._____.___._-_.______—_._.—__——_—__—.__.__.___.___._—————

l Hydrograph file duration= 27.00 minutes

Hydrograph file: PRE100 .HYD Te = 20.00 minutes
. ' VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
‘c’ e’ minutes in/hr acres cfs | (cu.ft.) (cu.ft.)
______________________________________________________ | —mmmmmmmmmmmmm == m
I 0.536 0.670 20 6.415 11.05 47.49 | 56,987 31,787

************************************************************ Storage Maximum

0.536 0.670 27 5.547 - 11.05 41.06 | 66,522 33,374

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

0.536 0.670 30 5.240 11.05 38.79 | 69,825 33,274
0.536 0.670 40 4.429 11.05 32.79 | 78,689 30,787
0.536 0.670 50 3.835 11.05 28.39 | 85,175 25,923
0.536 0.670 60 3.382 11.05 25.04 | 90,129 19,526
0.536 0.670 120 1.979 11.05 14.65 | Qpeak < Qallow

B
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POSTDEVELOPED HYDROGRAPHS
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

MODIFIED RATIONAL METHOD
——-- Graphical Summary for Maximum Required Storage ---<

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/INFILTRATION BASIN #1

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

* RETURN FREQUENCY: 2 yr | Allowable Outflow: L noa-amer ] *
# ¢’ Adjustment: 1.000 | Required Storage: *
e L L Ll e *
* pPeak Inflow: 11.58 cfs Inflow .HYD stored: 2YRI1 .HYD *

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

| Td = 67 minutes | Return Fredq: 2 yr
/== Approx. Duration for Max. Storage ====77 / € adj.factor: 1.00
l ‘ | :
I |
| Tc= 15.00 minutes |
| I = 3.893 in/hr | Area (ac): 11.31
| . Q = 29.57 c¢fs | Weighted C: 0.67
| . | Adjusted C: 0.67
F | . |
L | | . B e ]
o | . : .- adpibmowwiy . | Td= 67 minutes
w o . | : | | I = 1.524 in/hr
| . ¥« X X X X X X|x x x X X X X XX % X Q= 11.58 cfs
c | l
£ ] X X
s | 0 esewembmmiramil S
| X , ) |X (e rOTCTTOV )
| X : o |
| . = o . NOT TO SCALE | X
I I

75.52 minutes

|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
1
1
1
1
|
|
|
|
I
|
|
|
1
|
1
|
|
1
1
|
|
1
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|

-

Voo oL ewx L ® 6.3 gﬂIQIVQ{j T

D -pT

//A.7>¢B

a1
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

MODIFIED RATIONAL METHOD

——--- Graphical Summary for Maximum Required Storage ---<

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/INFILTRATION BASIN #1

*********************'*

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

*+ RETURN FREQUENCY: 10 yr | Allowable Outflow: detenhinmuins *
# ¢’ Adjustment: 1.000 | Required Storage: prrees
L e T T YD E 4
* peak Inflow: 18.17 cfs Inflow .HYD stored: 10YR1 .HYD *

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

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

| Td = 57 minutes | Return Fregq: 10 yr
Jmm————- Approx. Duration for Max. Storage ------ / ¢ adj.factor: 1.00
I |
I |
| Te= 15.00 minutes |
| I = §.103 in/hr | Area (ac): 11.31
| . Q= 38.76 cfs | Weighted C: 0.67
| .. | Adjusted C: 0.67
F | . |
L | | . Tt |
o | . , . .- Ginmiiisaasi . | Td= 57 minutes
W . | . | | I = 2.392 in/hr
| . ¥ X ¥ X X X X|x X Xx X X X XX x xx Q= 18.17 cfs
c | |
£ | X X
s | o S
| X o | x )
| X o |
| . X o NOT TO SCALE | X
l X o —EmsmEEEE=EET |
! |

_ 63.74 minutes
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

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/INFILTRATION BASIN #1

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

* RETURN FREQUENCY: 25 yr | Allowable Outflow: Toumisimnmniny: *
* ’'c’ Adjustment: 1.100 | Required Storage: [
e LSRR Bl SR S i s
* PpPeak Inflow: 20.97 cfs Inflow .HYD stored: 25YR1 .HYD *

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

| Td = 68 minutes | Return Freq: 25 yr

[-—=———- Approx. Duration for Max. Storage -----<= / € adj.factor: 1.10

| I

I |

| Te= 15.00 minutes |

| I = 6.030 in/hr | Area (ac): 11.31

| . Q = 50.37 c¢fs | Weighted C: 0.67

| . | Adjusted C: 0.74
F | . . o |
L | A e
o | . . .- chimpGitseneeie . | Td= 68 minutes
W | . | | I = 2.510 in/hr

| ¥ X X X X X XX XXX XXXXXXX Q = 20.97 cfs
¢ | |
f | X X
s | 0  Oumesisiesbbuntel <

| X ; o] |x (oSN )

| X o | '

| X o NOT TO SCALE | X

l . X (o] YT Lk |

| o | X

. B i

75.85 minutes
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

---- Graphical Summary for Maximum Regquire

First peak outflow point assumed t

MODIFIED RATIONAL METHOD

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

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

* RETURN FREQUENCY: 100 yr | Allowable Outflow:

Y * Adjustment: 1.250 | Required Storage:

o emmmmmmmmmmm— e ——m——SoSSS oo T T EEE O T
* Peak Inflow: 23.50 cfs Inflow .HYD stored:

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

| Td = 91 minutes |
/=== Approx. Duration for Max. Storage ------ /
| |
| |
| Te= 15.00 minutes |
| I = 7.233 in/hr |
| . Q= 68.66 cfs |
[ - I
F | |
L | |  ———w——
o | .- Pem————-
W I | |
| ¥ X X X X X X|X X ¥ X ¥ X XX XX X
c | |
£ | X
s |
| b o
| X . o ~
| . X o] . NOT TO SCALE
l X (o] et
I
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*************************

d Storage ----

o occur at inflow recession leg.

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

Giusising *

100YR1 .HYD *

Weodk dok Rk g Kok ek ok kR kK

Return Freq: 100 yr
¢ adj.factor: 1.25

Area (ac): 11.31
Weighted C: 0.67
Adjusted C: 0.84
Td= 91 minutes
I = 2.475 in/hr
Q = 23.50 cfs
X
0o QFIII!!!lllllIB
| % (!l...ll!ll!!h)
I
] X
|
| X
B B abaiutaiat
99.62 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

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

h d* %k Kk

**** Modified Rational Hydrograp

Weighted C = 0.671  Area= 11.310 acres Te = 15.00 minutes
Adjusted C = 0.671 Td= 67.00 min. I= 1.52 in/hr Qp= 11.58 cfs
RETURN FREQUENCY: 2 year storm Adj.féctor = 1.00
Output file: 2YRI1 .HYD
HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm
Time | ‘ Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ |_______________________________________________________________
0.017 | 0.77 2.32 3.86 5.40 6.95 8.49 10.03
0.250 | 11.58 11.58 11.58 11.58 11.58 11.58 11.58
0.483 | 11.58 11.58 11.58 11.58 11.58 11.58 11.58
0.717 | 11.58 11.58 11.58 11.58 11.58 11.58 11.58
0.950 | 11.58 11.58 11.58 11.58 11.58 11.58 10.03
1.183 | 8.49 6.95 5.40 3.86 2.32 0.717 0.00
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Quick TR-55 Ver.5.46  S/N:
Executed: 13:47:11  05-11-1992

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

h %* * Kk k%

x*x* Modified Rational Hydrograp

Weighted C = 0.671 Area= 11.310 acres Tc = 15.00 minutes
Adjusted C = 0.671 Td= 57.00 min. I= 2.39 in/hr Qp= 18.17 cfs
RETURN FREQUENCY: 10 year storm Adj.factor = 1.00
Output file: 10YRI1 .HYD
HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm
Time | Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ |_______________________________________________________________
0.017 | 1.21 3.63 6.06 8.48 10.90 13.32 15.75
0.250 | 18.17 18.17 18.17 18.17 18.17 18.17 18.17
0.483 | 18.17 18.17 18.17 18.17 18.17 18.17 18.17
0.717 | 18.17 18.17 18.17 18.17 18.17 18.17 18.17
0.950 | 18.17 15.75 13.32 10.90 8.48 6.06 3.63
1.183 | 1.21 0.00
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

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

***x* Modified Rational Hydrograph Tk kN

Weighted C = 0.671 Area= 11.310 acres Tec = 15.00 minutes
Adjusted C = 0.739 Td= 68.00 min. I= 2.51 in/hr Qp= 20.97 cfs
RETURN FREQUENCY: 25 year storm Adj.factor = 1.10
Qutput file: 25YR1 .HYD -
HYDROGRAPH FOR MAXIMUM STORAGE
For the 25 Year Storm
Time | Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ I e e EE L L e P
0.017 | 1.40 4.19 6.99 9.79 12.58 15.38 18.17
0.250 | 20.97 20.97 20.97 20.97 20.97 20.97 - 20.97
0.483 | 20.97 20.97 20.97 20.97 20.97 20.97 20.97
0.717 | 20.97 20.97 20.97 20.97 20.97 20.97 20.97
0.950 | 20.97 20.97 20.97 20.97 20.97 20.97 19.57
1.183 |

16.77 13.98 11.18 8.39 5.59 2.80 0.00
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

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

h * % % % %k

x*x* Modified Rational Hydrograp

Weighted C = 0.671 Area= 11.310 acres Te = 15.00 minutes
Adjusted C = 0.839 Td= 91.00 min. I= 2.48 in/hr Op=  23.50 cfs
RETURN FREQUENCY: 100 year storm Adj.factor = 1.25

Output file: 100YR1 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Year Storm

Time | Time increment = 0.033 Hours

Hours | Time on left represents time for first Q in each row.

________ |____.____.._..___.._____.______________..._.__.___...____-_..___.....___.____.._
0.017 | 1.57 4.70 7.83 10.97 14.10 17.23 20. 36
0.250 | 23.50 23.50 23.50 23.50 23.50 23.50 23.50
0.483 | 23.50 23.50 23.50 23.50 23.50 23.50 23.50
0.717 | 23.50 23.50 23.50 23.50 23.50 23.50 23.50
0.950 | 23.50 23.50 23.50 23.50 23.50 23.50 23.50
1.183 | 23.50 23.50 23.50 23.50 23.50 23.50 23.50
1.417 | 23.50 23.50 23.50 23.50 20.36 17.23 14.10
1.650 | 10.97 7.83 4,70 1.57 0.00
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Quick TR-55 Ver.5.46  S/N:
Executed: 13:47:11  05-11-1992

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

*# %* % * * * gUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

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

RETURN FREQUENCY = 2 years
‘¢’ adjustment, k =1
‘Adj. 'C’ = Wtd.’'C’ x 1

Subarea Runoff Area | Te¢ wed. || Adj. I Total | Peak Q
Descr. c’ acres | (min) e’ | | c’ in/hr acres | (cfs)
—————————————————————————— e It R ] R

AREA 1 0.900 0.46 | Il |

AREA 2 0.900 0.72 | || |

AREA 3 0.900 0.37 | | |

AREA 4 0.900 0.46 | | |

AREA 5 0.500 0.84 | | |

AREA 6 0.900 0.05 | I |

AREA 7 0.900 0.17 | | |

AREA 8 0.900 0.21 | I |

AREA 13 0.620 2.51 | | |

AREA 14 0.620 5.52 | || |
——————————————— el | ettt tel ettt tots

Avea (S 2.3¢ | 15.00 0.671 || 0.671 3.893 11.31 | 29.57
| -6 % IS = ukg.? Ge
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11

05-11~1992

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

* % % % *» * GUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * *

Q=

adj * ¢ * I * A

Where: Q=cfs, C=Weighted Runoff Coefficient,

adj = 'C’ adjustment factor for each return frequency

Subarea Runoff Area

Descr. ¢’ acres
AREA 1 0.900 0.46
AREA 2 0.900 0.72
ARE2 3 0.900 0.37
AREA 4 0.900 0.46
AREA 5 0.500 0.84
AREA 6 0.900 0.05
AREA 7 0.900 0.17
AREA 8 0.900 0.21
AREA 13 0.620 2.51
AREA 14 0.620 5.52
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15.00

0.671

RETURN FREQUENCY
*C’ adjustment,
'CT = Wtd.'C" x

I=in/hour,

k

*

*  *

A=acres

I Total

1

0.671

5.103

11.31

= 10 vyears
1
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11

05-11-1992

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

* * x * % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

adj * ¢ * I *A

Q -
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C’ adjustment factor for each return fregquency
RETURN FREQUENCY = 25 vyears
‘C’ adjustment, k = 1.1
Adj. 'C’ = Wtd.'C’ x 1.1
Subarea Runoff Area | Tc wtd. || Adj I Total | Peak Q
Descr ol acres | (min) e’ | 1 c’ in/hr acres | (cfs)

—————————————————————————— R ] B
AREA 1 0.900 0.46 | N |
AREA 2 0.900 0.72 | | [
AREA 3 0.900 0.37 | | |
AREA 4 0.900 0.46 | | |
AREA 5 0.500 0.84 | | |
AREA 6 0.900 0.05 |- || |
AREA 7 0.900 0.17 | I |
AREA 8 0.900 0.21 | ] |
AREA 13 0.620 2.51 | [ | |
AREA 14 0.620 5.52 | | |

——————————————— R ol Rt

| 15.00 0.671 |} 0.739 6.030 11.31 | 50.37
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11

05-11-1992

NORGE RETAIL CENTER HYDROLOGIC DATA
FRONT OF SITE

DRAINAGE BASIN/INFILTRATION BASIN #1

DRAINAGE TO US RT 60 AT

* % % x % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * ¥oxowox

Q = adj *C *I *A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = ’'C’ adjustment factor for each return frequency
RETURN FREQUENCY = 100 vyears
‘C’ adjustment, k = 1.25
‘Adj 'C’ = Wtd.'C’” x 1.25
=========================I========
Subarea Runoff Area | Tc Wtd. || Adj I Total | Peak Q
Descr. c’ acres | (min) oA I I ¢4 in/hr acres | (cfs)

—————————————————————————— R e | R R by
AREA 1 0.900 0.46 | || |
AREA 2 0.900 0.72 | || |
AREA 3 0.900 0.37 | | |
AREA 4 0.900 0.46 | || |
AREA 5 0.500 0.84 | || |
AREA 6 0.900 0.05 | | |
AREA 7 0.900 0.17 | || |
AREA 8 0.900 0.21 | | |
AREA 13 0.620 2.51 | | |
AREA 14 0.620 5.52 | 11 |

——————————————— R I B el b

| 15.00 0.671 || 0.839 7.233  11.31 | 68.66
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

****************_********************************************************
. ************************************************************************
* *
* %*
l * MODIFIED RATIONAL METHOD *
* ---- Grand Summary For All Storm Frequencies ---- *
* X . *
' * , *
R R R R R R R R R R R R R R AR R R R R R R E R X R R X EEZ X R R E R EEEEEE A SRR X R AR R AR R R RS RN
I R R R AR R R E R R A R R R R R R R R R R R R R R AR AR AR R E A R AR AR R R AR R R AR EE R R EREE
l First peak outflow point assumed to occur at inflow recession leg.
NORGE RETAIL CENTER HYDROLOGIC DATA
I DRAINAGE TO US RT 60 AT FRONT OF SITE

DRAINAGE BASIN/INFILTRATION BASIN #1

l Area = 11.31 aéres

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

Frequency Adjusted Duration Intens.

(years) e’ minutes in/hr

2 0.671 67 1.524

l 10 0.671 57 2.392
25 0.739 68 2.510

100 0.839 91 2.475

- O I EN B s s e Ee
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cfs

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

VOLUMES
Inflow Storage
(cu.ft. (cu.ft.)
46,534 34,234
62,135 40,535
85,552 60,652
128,292 96,492



Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

MODIFIED RATIONAL METHOD
l ---- Summary for Single Storm Frequency ----
I NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE TO US RT 60 AT FRONT OF SITE
l DRAINAGE BASIN/INFILTRATION BASIN #1

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

RETURN FREQUENCY: 2 yr ‘C’ Adjustment = 1.000 Allowable Q = 5.00 cfs

I Hydrograph file duration= 67.00 minutes

Hydrograph file: 2YR1 .HYD Tec = 15.00 minutes
VOLUMES
I Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
‘c c’ ‘minutes in/hr acres cfs | (cu.ft.) (cu.ft.)
______________________________________________________ e
l 0.671 0.671 15 3.893 11.31 29.57 | 26,609 22,109
0.671 0.671 20 3.384 11.31 25.70 | 30,844 25,594
0.671 0.671 30 2.687 11.31 20.40 | 36,727 29,977
0.671 0.671 40 2.227 11.31 16.92 | 40,597 32,347
l 0.671 0.671 50 1.902 11.31 14.45 | 43,339 33,589
0.671 0.671 60 1.660 11.31 12.61 | 45,383 34,133

I ************************************************************ Storage Maximum

0.671 0.671 67 1.524 11.31 11.58 | 46,534 34,234

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

I 0.671 0.671 120 0.941 11.31 7.14 | 51,444 31,194
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

MODIFIED RATIONAL METHOD
. ---- Summary for Single 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
l DRAINAGE BASIN/INFILTRATION BASIN #1

RETURN FREQUENCY: 10 yr ‘C’ Adjustment = 1.000 Allowable Q = 10.00 cfs

Hydrograph file duration= 57.00 minutes

I Hydrograph file: 10YR1 .HYD ; ' Tc = 15.00 minutes
VOLUMES
I Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
‘c’ e’ minutes in/hr acres cfs | (cu.ft.) (cu.ft.)
______________________________________________________ [=mmm e e
l 0.671 0.671 15 5.103 11.31 38.76 | 34,883 25,883
0.671 0.671 20 4.494 11.31 34.13 | 40,957 30,457
0.671 0.671 30 3.632 11.31 27.58 | 49,644 36,144
0.671 0.671 40 3.047 11.31 23.14 | 55,532 39,032
l 0.671 0.671 50 2.624 11.31 19.93 | 59,787 - 40,287

Yk ek deode de de e ek o e e e e K ke de R e Kk e Y de e ke e d ek s e ek ke sk Y v e ke e Yo vk e v ke e o e e vk ke e e e Storage Maximum

I 0.671 0.671 57 2.392 11.31 18.17 | 62,135 40,535

LA RS R AR EEEASREEEEEREER AR RERAEEREREEEEEEEEEEEEE R REEEE R R AR R R R R RERER R R R RERRR R ERR]

0.671 0.671 60 2.305 11.31 17.50 | 63,006 40,506
0.671 0.671 120 1.332 11.31 10.11 | 72,808 32,308

I
I
I
'
!
I
!
|
i
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05-11-1992

MODIFIED RATIONAL METHOD
l -~~- Summary for Single Storm Frequency ----
l NORGE RETAIL CENTER HYDROLOGIC DATA
‘ DRAINAGE TO US RT 60 AT FRONT OF SITE
I DRAINAGE BASIN/INFILTRATION BASIN i#1

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

RETURN FREQUENCY: 25 yr ‘C’ Adjustment = 1.100 Allowable Q = 10.00 cfs

Hydrograph file duration=. 68.00 minutes

Hydrograph file: 25YR1 .HYD o Tc = 15.00 minutes
: : VOLUMES
l Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
ol ¢’ minutes in/hr acres cfs | (cu.ft.) (cu.ft.)
e o o o o o o o o o o o o e = e o o o . o ——— " —— l _____________________
0.671 0.739 15 6.030 11.31 50.37 | 45,337 36,337
l 0.671 0.739 20 5.320 11.31 44.44 | 53,332 42,832
0.671 0.739 30 4.310 11.31 36.01 | 64,811 51,311
0.671 0.739 40 3.620 11.31 30.24 | 72,580 56,080
l 0.671 0.739 50 3.130 11.31 26.15 | 78,445 58,945
0.671 0.739 60 2.750 11.31 22.97 | 82,705 60,205

R R R R R R R R R R R R R R R R R R A R R E R R R E R R R R R EEE SRR R R R A RS AR R SRR LRSS Storage Maximum

.0.671 0.739 68 2.510 11.31 20.97 | 85,552 60,652

khhhkkhhhhhhhhhhhhdhdbhdhhhrhhhkhhhhhhihhhbhkhdhdhhhhhhdhdkdhhdhdhkhdhhhkhkddkkdkhihk

o
(=)}
~J
[

0.739 120 1.590 11.31  13.28 | 95,637 55,137

- " B S S B B BE IS e
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:47:11 05~11-1992

MODIFIED RATIONAL METHOD
~~-=-- Summary for Single 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/INFILTRATION BASIN #1

I RETURN FREQUENCY: 100 yr ‘C’" Adjustment = 1.250 Allowable Q = 10.00 cfs
Hydrograph file duration= 91.00 minutes , .
Hydrograph file: 100YR1 .HYD Te = 15.00 minutes
VOLUMES

Welghted Adjusted Duration Intens. Areas . Qpeak | Inflow Storage

‘c’ e’ minutes in/hr acres cfs | (cu.ft.) (cu.ft.)
______________________________________________________ P
0.671 0.839 15 7.233 11.31 68.66 | 61,797 52,797
0.671 0.839 20 6.415 11.31 60.90 | 73,077 62,577
0.671 0.839 30 5.240 11.31 49.74 | 89,539 76,039
0.671 0.839 40 4.429 11.31 42.04 | 100,905 84,405
0.671 0.839 50 3.835 11.31 36.41 | 109,223 89,723
0.671 0.839 60 3.382 11.31 32.10 | 115,575 93,075

AR AR R R R AR R AR R AR R R AR R R EEE R AR EEEEEERZEEE SR A R A AR R R AR R R R R RS Storage Maximum

0.671 0.839 91 2.475 11.31 23.50 | 128,292 96,492

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

0.671 0.839 120 - 1.979 11.31 18.78 | 135,240 94,740
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POND-2 Version: 5.17
S/N:

NORGE COMMERCIAL CENTER
VOLUME COMPUTATION FOR INFILTRATION BASIN
AT INTERSECTION OF NORGE LANE & RICHMOND ROAD

CALCULATED 05-07-1992 14:41:03
DISK FILE: C:\ENGINEER\PONDPACK\NORGE\NORGE .voL

planimeter scale: 1 inch = 1 ft.

*

Elevation Planimeter Area  Al+A2+sqr(Al*AZ) . Volume volume Sum
(ft) (sq.in.) (sq.ft) (sq.ft) (cubic-ft) {cubic-ft)
105.50 6,594.17 6,594 0 0 .0
106.00 7,346.20 7,346 20,900 3,483. 3,483
107.00 8,136.80 8,137 23,214 7,738 11,222
108.00 8,965.97 8,966 25,644 8,548 19,770
109.00 9,830.60 9,831 28,185 9,395 29,165
110.00 10,727.53 10,728 30,827 10,276 39,440
111.00 11,656.75 11,657 33,567 11,189 50,629
112.00 12,618.28 12,618 36,403 12,134 62,764
113.00 13,612.10 13,612 39,336 - 13,112 75,876
113.90 14,123.37 14,123 41,601 12,480 88,356

2
IA = (sg.rt(Areal) + ((Ei—El)/(EZ—El))*(sq.rt(AreaZ)—sq.rt(Areal)))
where: E1, E2 = Closest two elevations with planimeter data
Ei = Elevation at which to interpolate area
Areal,Area2 = Areas computed for E1, E2, respectively
IA = Interpolated area for Ei

* Incremental volume computed by the Conic Method for Reservoir Volumes.

volume = (1/3) * (EL2-EL1) * (Areal + Area2 + sq.rt.(Areal*AreaZ))
Lower and upper elevations of the increment
Areas computed for EL1, EL2, respectively
Incremental volume between EL1 and EL2

where: EL1, EL2Z2
Areal,Area2
Volume

wonn
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STRUCTURE RATING CURVES
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Outlet Structure Fj1e: NORGE1L .STR
POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

**********************************************
NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

************k’k*********************************

¥¥%%% COMPOSITE OUTFLOW SUMMARY *¥¥¥

Ejevation (ft) Q (cfs) Contributing Structures

o o o o = — —— —______________———_____—

105.50 0.0 4
106.00 1.0 4
106.50 3.2 4
107.00 6.7 4
107.50 10.3 4
108.00 13.6 4
108.50 15.2 1
109.00 16.4 1
109.50 20.5 1 +2
110.00 22.5 4
110.50 24.2 4
111.00 25.7 4
111.50 27.3 4
112.00 28.7 4
112.50 30.0 4
113.00 31.3 4
113.50 32.6 4
113.90 33.6 4
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Outiet Structure File: NORGE1 .STR

S/N:

POND-2 Version: 5.17
Time Executed:

Date Executed:

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

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

C:\ENGINEER\PONDPACK\NORGE\NORGE1 .STR
C:\ENGINEER\PONDPACK\NORGE\NORGEl .VOL
C:\ENGINEER\PONDPACK\NORGE\NORGE1 .PND

Ooutlet Structure File:
planimeter Input File:
Rating Table Output File:

Min. Elev.(ft) = 105.5 Max. Elev.(ft) = 113.9

Additional elevations (ft) to be included in table:
% % Kk % % % X K K % k Kk Kk % ® % ¥ % % % % % % %k % %

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

SYSTEM CONNECTIVITY

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

Structure No. Q Table Q Table
ORIFICE-VC 1 -> 1
STAND PIPE 2 + 1 -> 3
CULVERT-CR 4 ? 3 -> 5

outflow rating table summary was stored in file:
C:\ENGINEER\PONDPACK\NORGE\NORGE1 .PND

YR023_NORGE_CENTER_FARM_FRESH - 073

Incr.(ft) = .5



Equivalent Runoff Curve Number (RCN)
for Rational ‘C’

Chapter 11 — Stormwater Management

Appendix 11C-1
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BMP Retrofit Evaluation
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outlet Structure File: NORGE1 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

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

»>>>>>> Structure No. 1 <<<<<<
(Input Data)

"ORIFICE-VC
Oorifice - Vertical Circular

E1l elev.(ft)? 107.5

E2 elev.(ft)? 113.901
orifice coeff.? 0.62
Invert elev.(ft)? 105.5
patum elev.(ft)? 105.5
Diameter (ft)? 1.50
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Outlet Structure File: NORGEl .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

e T T P I A S S i b b eabedel
NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

****************'k********‘k*******************‘k

>>>>>> Structure No. 2 <<<<<<
(Input Data)

STAND PIPE
Stand Pipe with weir or orifice flow

El elev.(ft)? 109.26
E2 elev.(ft)? 113.901
Crest elev.(ft)? 109.26
Diameter (ft)? 3.0
Weir coefficient? 2.67
Orifice coefficient? = 0.62

Start transition elev.(ft) @ 2 112.0
Transition height (ft)? .5
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outlet Structure File: NORGEl .STR

POND-2 Version: 5.17 S/N: )
Date Executed: Time Executed:

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

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

>>>>>> Structure No. 4 <<<<<<
(Input Data)

CULVERT-CR
Circular Culvert (With Inlet Control)

El elev.(ft)? 105.5
E2 elev.(ft)? 113.901
Diam. (ft)? 1.5
Inv. el.{(ft)? 105.5
Slope (ft/ft)? 0.005
T1 ratio?

T2 ratio?

K Coeff.? 0.534
M Coeff.? 0.555
c Coeff.? 0.0196
Y Coeff.? . 0.89
Form 1 or 2? 2

Slope factor?
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Outlet Structure File: NORGE1 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

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

.1
Ooutflow Rating Table for Structure #1 ﬂpﬁé >
ORIFICE-VC Orifice - Vertical Circular :

W

Vv o
Elevation (ft) Q (cfs)t; Computation Messages

______________ W - ——— e s e i i i e T e S

105.50 '* 0.0 E < £1=107.5
106.00 0.0 E < E1=107.5
106.50 0.0 E < E1=107.5
107.00 0.0 E < E1=107.5
107.50 4, 12.4 45 H=2.0
108.00 13.9 H =2.5
108.50 15.2 H =3.0
109.00 4 .16.4 1.5 H=3.5
109.50 17.6 H =4.0
110.00 18.7 H =4.5
110.50 19.7 H =5.0
111.00 20.6 H =5.5
111.50 21.5 H =6.0
112.00 22.4 H =6.5
112.50 23.3 H =7.0
113.00 : 24.1 H =7.5
113.50 24.9 H =8.0
113.90 25.5 H =8.400

C = .62 A = 1.767146 sq.ft.

H (ft) = Table elev. - Datum elev. ( 105.5 ft )

Q (cfs) =C * A X sqr(2g * H)

e
O R R A #
W 1,5 . sf
12 7 88> X Lkl
» 125 ‘ f
153 T3 s34 L W2%
W mﬂs ” .”5F
VL L;;; a,ZSi a.f?ﬁ?
N sF
o T o4 2, 55
2l
96
3¢
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Outlet Structure File: NORGE1l .STR

POND-2 Version: 5.17 S/N:.
Date Executed: Time Executed:

Im————em e M D T L et bbb
NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

**************************‘k*******************

Outf]ow Rating Table for Structure #2
STAND PIPE Stand Pipe with weir or orifice flow

*%%x%% INLET CONTROL ASSUMED **¥x*

Elevation (ft) Q (cfs) Computation Messages

105.50 0.0 E < Inv.E1.= 109.26
106.00 0.0 E < El= 109.26
106.50 0.0 E < El= 109.26
107.00 0.0 E < El1= 109.26
107.50 0.0 E < El= 109.26
108.00 0.0 E < E1= 109.26
108.50 0.0 E < El= 109.26
109.00 0.0 E < El= 109.26
109.50 3.0 Weir: H =.24
110.00 16.0 Weir: H=.74
110.50 34.7 Weir: H =1.24
111.00 46.4 Orifice: H =1.74
111.50 52.6 Orifice: H =2.24
112.00 58.2 Orifice: H =2.74
112.50 63.3 Oorifice: H =3.24
113.00 68.0 Orifice: H =3.74
113.50 72.4 Orifice: H =4.24
113.90 75.8 Orifice: H =4.64

Weir Cw = 2.67 Weir length = 9.424779 ft

Orifice Co = .62 Orifice area 7.068584 sq.ft.

Q (cfs) = (Cw * L ¥ H**1.5) or (Co * A * sqr(2*g*H))

No transition used, transition zone begins above 110.6576 ft
Weir equation = Orifice equation @ elev.= 110.6576 ft
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Outlet Structure File: NORGE1

POND-2 Version: 5.17
Date Executed:

.STR

S/N:

" Time Executed:

%% Je 3k v ok o o Sk ok e T 3k e ok 3K e ok 3k R 90 W SRR Sk e Sk e ok e ok ok R kR ok Rk K

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

KEKKKEKEEAKERERERKIEKRKEERKEEERRERKKRRREERRK KK

Outflow Rating Table for Structure #4
CULVERT-CR Circular Culvert (With Inlet Control)

*xk%kx INLET CONTROL ASSUMED **%%x

Etlevation (ft) Q (cfs)

105.50 0.0
106.00 1.0
106.50 3.2
107.00 6.7
-107.50 10.3
108.00 13.6
108.50 16.3
109.00 18.6
109.50 20.6
110.00 22.5
110.50 24.2
111.00 25.7
111.50 27.3
112.00 28.7
112.50 30.0
113.00 -~ 31.3
113.50 32.6
113.90 33.6

Computation Messages

No headwater

Equ.2:
Equ.2:
Equ.2:

Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:

HW
HW

. HW

HW
HW
HW
HW
HW
HW
HW
HW
HW
HW
HW
HW
HW
HW
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Used Unsubmerged Equ. Form (2) for elev. less than 107.11 ft
Used Submerged Equation for elevations greater than 107.31 ft

HW=Headwater (ft)

Transition flows interpolated from the following values:

E1=107.11 ft; Q1=7.58 cfs;
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E2=107.31 ft;

Q2=8.66 cfs



Outlet Structure File: NORGE1 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

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

Outflow Rating Table 3
Table 3 = 1 + 2

Elevation (ft) Q (cfs) Contributing Structures

o s o - o _———-—___.___.___—____._.__._—

105.50 0.0 -
106.00 0.0 -
106.50 0.0 -
107.00 0.0 -
107.50 12.4 1
108.00 13.9 1
108.50 15.2 1
109.00 16.4 1
109.50 20.5 1 +2
110.00 34.7 1 +2
110.50 54.4 1 +2
111.00 67.0 1 +2
111.50 74.2 1 +2
112.00 80.6 1 +2
112.50 86.6 1 +2
113.00 9z.1 1 +2
113.50 97.3 1 +2
113.90 101.2 1 +2
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Outlet Structure File: NORGEl1l .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

R T L T T et e s
NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

FR KRR KT e e e R e R e de R TR ek KRR KRk K

Qutflow Rating Table 5
Table 5 = 3 2?2 4

Elevation (ft) Q (cfs) Contributing Structures

105.50 0.0 4
106.00 1.0 4
106.50 3.2 4
107.00 6.7 4
107.50 10.3 4
108.00 13.6 4
108.50 15.2 1
109.00 16.4 1
109.50 20.5 1 +2
110.00 22.5 4
110.50 24.2 4
111.00 25.7 4
111.50 27.3 4
112.00 28.7 4
112.50 30.0 4
113.00 31.3 4
113.50 32.6 4
113.90 33.6 4
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STORM ROUTING

Michael Baker Jt.,in:
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POND-2 Version: 5.17 S/N: Page 1
EXECUTED: 05-11-1992 14:04:59 2YR Return Freq: 2 years

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

NORGE COMMERCIAL CENTER
BASIN # 1 AT US RT 60

*
*
%*
*
*
*
*

* % % %X % ¥ %

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

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\2YR1 .HYD
Rating Table file: C:\ENGINEER\PONDPACK\NORGE\NORGE1l .PND

----INITIAL CONDITIONS----

Elevation = 105.50 ft

Ooutflow = 0.00 cfs

Storage = 0 cu-ft

‘ INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

IELEVATIONl OUTFLOW | STORAGE | | 2S5/t | 25/t + 0 |
} (ft) { (cfs) | (cu-ft) | : (cfs) { (cfs) }
____________________________ l e ——— |t ——————
| 105.50 | 0.0 | 0] | 0.0 | 0.0 |
| 106.00 | 1.0 | 3,483 | 58.1 | 59.1 |
| 106.50 | 3.2 | 7,254 | 120.9 | 124.1 |
{ 107.00 | 6.7 | 11,221} | 187.0 | 193.7 |
| 107.50 | 10.3 | 15,392| | 256.6 | 266.9 |
| 108.00 | 13.6 | 19,770} | 329.5 | 343.1 |
| 108.50 | 15.2 | 24,359 | 406.0 | 421.2 |
| 109.00 | 16.4 | 29,165 | 486.1 | 502.5 |
| 109.50 | 17.6 | 34,190] | 569.9 | 587.5 |
| 110.00 | 18.7 | 39,441 | 657.4 | 676.1 |
| 110.50 | 19.7 | 44,919/ | 748.7 | 768.4 |
| 111.00 | 20.6 | 50,629 | | 843.9 | 864.5 |
| 111.50 | 21.5 | 56,576 | | 943.0 | 964.5 |
| 112.00 | 22.6 | 62,763| | 1046.2 | 1068.8 |
| 112.50 | 30.0 | 69,195] | 1153.4 | 1183.4 |
| 113.00 | 31.3 | 75,876 | 1264.7 | 1296.0 |
| 113.50 | 32.6 | 82,7521 | 1379.3 | 1411.9 |
| 113.90 | 33.6 | 88,356 | | 1472.7 | 1506.3 |

Time increment (t) = 0.033 hrs.
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POND-2 Version: 5.17 S/N: Page 2

EXECUTED: 05-11-1992

Pond File:
Inflow Hydrograph:

C:

C:

14:04:59 2YR Return Freq: 2 years

\ENGINEER\PONDPACK\NORGE\NORGE1 .PND
\ENGINEER\PONDPACK\NORGE\2YR1 .HYD

Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\20UT1 .HYD

TIME | INFLOW |
(hrs) | (cfs) |
-------- | --==-=--=]
0.017 | 0.77]
0.050 | 2.32]
0.083 | 3.86]|
0.117 | 5.40]
0.150 | 6.95]
0.183 | 8.49|
0.217 | 10.03]
0.250 | 11.58]
0.283 | 11.58]
0.317 | 11.58]|
0.350 | 11.58]
0.383 | 11.58]
0.417 | 11.58]
0.450 | 11.58]
0.483 | 11.58]
0.517 | 11.58]
0.550 | 11.58]
0.583 | 11.58]
0.617 | 11.58]
0.650 | 11.58]
0.683 | 11.58]
0.717 | 11.58]
0.750 | 11.58]
0.783 | 11.58]
0.817 | 11.58]
0.850 | 11.58]
0.883 | 11.58]
0.917 | 11.58]
0.950 | 11.58]
0.983 | 11.58]
1.017 | 11.58]|
1.050 | 11.58]
1.083 | 11.58]
1.117 | 11.58]
1.150 | 10.03]|
1.183 | 8.49|
1.217 | 6.95]|
1.250 | 5.40|
1.283 | 3.86]|
1.317 | 2.32]
1.350 | 0.77]
1.383 | 0.00]|

ROUTING COMPUTATIONS

I1+I2 | 28/t -0 | 28/t + O | OUTFLOW |ELEVATION
(cfs) | (cfs) | (cfs) | (cfs) | (ft)
--------- e Eatnt il bbbl bbbl bbbl Rt bt
----- [ 0.0 | 0.0 0.00 | 105.50
3.1 | 3.0 | 3.1 0.05 | 105.53
6.2 | 8.9 | 9.2] 0.16 | 105.58
9.3 | 17.5 | 18.1] 0.31 | 105.65
12.4 | 28.8 | 29.9] 0.51 | 105.75
15.4 | 42.8 | 44.3| 0.75 | 105.87
18.5 | 59.2 | 61.3] 1.08 | 106.02
21.6 | 77.3 | 80.8]  1.73 | 106.17
23.2 | 95.7 | 100.5]| 2.40 | 106.32
23.2 | 112.8 | 118.8] 3.02 | 106.46
23.2 | 128.3 | 135.9] 3.79 | 106.58
23.2 | 142.3 | 151.5] 4.58 | 106.70
23.2 | 154.9 | 165.5]| 5.28 | 106.80
23.2 | 166.3 | 178.1] 5.91 | 106.89
23.2 | 176.5 | 189.4]| 6.48 | 106.97
23.2 | 185.7 | 199.6| 6.99 | 107.04
23.2 | 193.9 | 208.8]| 7.44 | 107.10
23.2 | 201.4 | 217.1]| 7.85 | 107.16
23.2 | 208.1 | 224.5] 8.22 | 107.21
23.2 | 214.2 | 231.3| 8.55 | 107.26
23.2 | 219.6 | 237.3| 8.85 | 107.30
23.2 | 224.6 | 242.8] 9.12 | 107.34
23.2 | 229.0 | 247.7] 9.36 | 107.37
23.2 | 233.0 | 252.2]| 9.58 | 107.40
23.2 | 236.6 | 256.2| 9.77 | 107.43
23.2 | 239.9 | 259. 8| 9.95 | 107.45
23.2 | 242.8 | 263.1] 10.11 | 107.47
23.2 | 245.5 | 266.0] 10.26 | 107.49
23.2 | 247.9 | 268.6| 10.38 | 107.51
23.2 | 250.1 | 271.0| 10.48 | 107.53
23.2 | 252.1 | 273.2| 10.58 | 107.54
23.2 | 253.9 | 275.2] 10.66 | 107.55
23.2 | 255.6 | 277.1| 10.74 | 107.57
23.2 | 257.1 | 278.8| 10.81 | 107.58
21.6 | 257.1 | 278.7| 10.81 | 107.58
18.5 | 254.3 | 275.6] 10.68 | 107.56
15.4 | 248.9 | 269.7| 10.42 | 107.52
12.4 | 241.2 | 261.2| 10.02 | 107.46
9.3 | 231.4 | 250.4] 9.49 | 107.39
6.2 | 219.9 | 237.6| 8.86 | 107.30
3.1 | 206.7 | 223.0] 8.14 | 107.20
0.8 | 192.7 | 207.5] 7.38 | 107.09
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POND-2 Version: 5.17 S/N: Page 3
IEXECUTED: 05-11-1992 14:04:59 2YR Return Freq: 2 years

Wk Wk okhd R ek ok Rk ek ke e SUMMARY OF ROUTING COMPUTATIONS ******************’

Pond File: C:\ENGINEER\PONDPACK\NORGE\NORGE1 .PND
Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\2YR1 . HYD
Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\20UT1 .HYD

Starting Pond W.S. Elevation = 105.50 ft

xxx** guymmary of Peak Outflow and Peak Elevation *****

Peak Inflow = 11.58 c¢fs
Peak Outflow = 10.81 cfs
Peak Elevation = 107.58 ft

**xx* gummary of Approximate Peak Storage *****

Initial Storage = 0 cu-ft
Peak Storage From Storm = 16,075 cu-ft

16,075 cu-ft

Total Storage in Pond

Warning: Inflow hydrograph truncated on left side.
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POND-2 Version: 5.17 S/N:

YR023_NORGE_CENTER_FARM_FRESH - 088

Page 4

2YR Return Freq: 2 years
Pond File: C:\ENGINEER\PONDPACK\NORGE\NORGE1 .PND
Inflow Hydrograph: C: \ENGINEER\PONDPACK\NORGE\2YR1 .HYD
Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\20UT1 .HYD
: EXECUTED: 05-11-1992
Peak Inflow = 11.58 cfs 14:04:59
Peak Outflow = 10.81 cfs
Peak Elevation = 107.58 ft
Fiow (cfs)
0.0 1.5 3.0 4.5 6.0 7.5 9.0 10.5 12.0 13. 15.0 16.5
A |--=-- |-=--- |----- |-=--~ |----~ |-=-=- |-==-- |--=-- |----- | ===~ -
05 -|. *
l. *
o8 -1 . *
| - *
12 -1 . *
I *
15 - *
l *
18 -] *
l *
22 -] *
| *
25 - *
| *
28 -| *
I *
32 -} *
I *
.35 -~} *
I *
.38 - *
‘ *
.42 -] *
I *
.45 - *
I *
.48 —| *
I *
.52 - *
' %*
.55 =] *
l *
.58 ~| *
l *
.62 - *
I *
.65 —I *
N .
|
TIME
(hrs)
* TFile: C:\ENGINEER\PONDPACK\NORGE\2YR1 .HYD Qmax = 11.6 cfs
File: C:\ENGINEER\PONDPACK\NORGE\20UT1 .HYD Qmax = 10.8 cfs



I POND-2 Version: 5.17 S/N: . Page 1
EXECUTED: 05-11-1992  14:04:59 10YR Return Freq: 10 years

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

NORGE COMMERCIAL CENTER
BASIN # 1 AT US RT 60

* *
* *
* *
%* *
* *
%* *
%* *

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

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\10YR1 .HYD
Rating Table file: C:\ENGINEER\PONDPACK\NORGE\NORGE1 .PND

----INITIAL CONDITIONS----

I B N I BN S

Elevation = 105.50 ft

Outflow = 0.00 cfs

Storage = 0 cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

IELEVATIONI OUTFLOW | STORAGE | ] 28/t | 28/t + O i
I { (ft) { {cfs) } (cu-ft)l } (cfs) } (cfs) }
. | 105.50 | 0.0 | 0] | 0.0 | 0.0 |
I | 106.00 | 1.0 | 3,483] | 58.1 | 59.1 |

| 106.50 | 3.2 | 7,254] | 120.9 | 124.1 |

| 107.00 | 6.7 | 11,221 [ 187.0 | 193.7 |
' | 107.50 | 10.3 | 15,392] | 256.6 | 266.9 |
, | 108.00 | 13.6 | 19,770 | 329.5 | 343.1 |

] 108.50 | 15.2 | 24,359] ] 406.0 | 421.2 |

| 109.00 | 16.4 | 29,165]| | 486.1 | 502.5 |
l | 109.50 | 17.6 | 34,190/ | 569.9 | 587.5 |

| 110.00 | 18.7 | 39,441 | 657.4 | 676.1 |

| 110.50 | 19.7 | 44,919] | 748.7 | 768.4 |
l | 111.00 | 20.6 | 50,629 | | 843.9 | 864.5 |
! | 111.50 | 21.5 | 56,576 | 943.0 | 964.5 |

| 112.00 | 22.6 | 62,763] | 1046.2 | 1068.8 |
l | 112.50 | 30.0 | 69,195]| | 1153.4 | 1183.4 |

| 113.00 | 31.3 | 75,876 | | 1264.7 | 1296.0 |
. | 113.50 | 32.6 | 82,752] | 1379.3 | 1411.9 |
l | 113.90 | 33.6 | 88,356 | | 1472.7 | 1506.3 |
I Time increment (t) = 0.033 hrs.
i
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POND-2 Version: 5.17 S/N:
EXECUTED: 05-11-1992

Pond File:
Inflow Hydrograph:

: Page 2
14:04:59 10YR

C:\ENGINEER\PONDPACK\NORGE\NORGEl . PND
C: \ENGINEER\PONDPACK\NORGE\10YR1 .HYD

outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\1OOUT1 .HYD

INFLOW HYDROGRAPH

TIME | INFLOW |
(hrs) | (cfs) |
-------- | -======--]
0.017 | 1.21}
0.050 | 3.63]
0.083 | 6.06 |
0.117 | 8.48|
0.150 | 10.90]|
0.183 | 13.32]
0.217 | 15.75]|
0.250 | 18.17]
0.283 | 18.17|
0.317 | 18.17|
0.350 | 18.17]
0.383 | 18.17|
0.417 | 18.17|
0.450 | 18.17]
0.483 | 18.17]
0.517 | 18.17]
0.550 | 18.17|
0.583 | 18.17]
0.617 | 18.17|
0.650 | 18.17}
0.683 | 18.17|
0.717 | 18.17]
0.750 | 18.17|
0.783 | 18.17]
0.817 | 18.17|
0.850 | 18.17]
0.883 | 18.17|
0.917 | 18.17}|
0.950 | 18.17|
0.983 | 15.75]
1.017 | 13.32]
1.050 | 10.90|
1.083 | 8.48]
1.117 | 6.06|
1.150 | 3.63]
1.183 | 1.21}
1.217 | 0.00]

ROUTING COMPUTATIONS

I1+I2 | 28/t -0 |
(cfs) | (cfs) | (cfs) : (cfs) { (ft
___________________ ; .__‘______._____ e m——m—m—— | —————
————— | 0.0 | 0.0] 0.00 | 105
4.8 | 4.7 | 4.8] 0.08 | 105
9.7 | 13.9 | 14.4| 0.24 | 105
14.5 | 27.5 | 28.4| 0.48 | 105
19.4 | 45.3 | 46.8| 0.79 | 105
24.2 | 66.8 | 69.5]| 1.35 | 106
29.1 | 91.3 | 95.8]| 2.24 | 106
33.9 | 118.8 | 125. 3| 3.26 | 106
36.3 | 145.6 | 155.1} 4.76 | 106
36.3 | 169.7 | 181.9] 6.11 | 106
- 36.3 | 191.4 | 206.0| 7.31 | 107
36.3 | 211.0 | 227.8] 8.38 | 107
36.3 | 228.7 | 247.4]| 9.34 | 107
36.3 | 244.6 | 265.0 | 10.21 | 107
36.3 | 259.1 | 280.9| 10.91 | 107
36.3 | 272.4 | 295.5| 11.54 | 107
36.3 | 284.5 | 308.7] 12.11 | 107
36.3 | 295.6 | 320.8]| 12.64 | 107
36.3 | 305.7 | 331.9{ 13.11 | 107
36.3 | 314.9 | 342.0] 13.55 | 107
36.3 | 323.7 | 351.3]| 13.77 | 108
36.3 | 332.2 | 360.1] 13.95 | 108
36.3 | 340.3 | 368.5]| 14.12 | 108
36.3 | 348.0 | 376.6| 14.29 | 108
36.3 | 355.5 | 384.4| 14.45 | 108
36.3 | 362.6 | 391.8| 14.60 | 108
36.3 | 369.5 | 399.0] 14.74 | 108
36.3 | 376.1 | 405.8| 14.88 | 108
36.3 | 382.4 | a412.4]| 15.02 | 108
33.9 | 386.1 | 416.3| 15.10 | 108
29.1 | 385.0 | 415.2]| 15.08 | 108
24.2 | 379.3 | 409.2| 14.95 | 108
19.4 | 369.2 | 398.7| 14.74 | 108
14.5 | 354.9 | 383.8]| 14.43 | 108
9.7 | 336.5 | 364.6| 14.04 | 108
4.8 | 314.3 | 341.3]| 13.52 | 107
1.2 | 290.7 | 315.5] 12.40 | 107
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POND-2 Version: 5.17 S/N: ‘ - Page 3
EXECUTED: 05-11-1992 14:04:59 10YR . Return Freq: 10 years

Rk k ok k Rk ok ok d ok ke ke SUMMARY OF ROUTING COMPUTATIONS ' YRR EEEEEEE R LS BB

Pond File: C:\ENGINEER\PONDPACK\NORGE\NORGE1l - .PND
Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\10YR1 .HYD
Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\100UT1 .HYD

Starting Pond W.S. Elevation = 105.50 ft

*x*x*%* gymmary of Peak Outflow and Peak Elevation *****

Peak Inflow = 18.17 c¢fs
Peak Outflow = 15.10 cfs
Peak Elevation = 108.47 ft

**%x** gyummary of Approximate Peak Storage Fokk ok k

0 cu-ft
24,068 cu-f£ft

24,068 cu-ft

Initial Storage
Peak Storage From Storm

Total Storage in Pond

Warning: Inflow hydrograph truncated on left side.
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l POND-2 Version: 5.17 S/N: Page 4
10YR Return Freq: 10 years
Pond File: . C: \ENGINEER\PONDPACK\NORGE\NORGEl .PND
l Inflow Hydrograph: C: \ENGINEER\PONDPACK\NORGE\10YR1 .HYD
’ outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\1OOUT1 .HYD
EXECUTED: 05-11-1992
Peak Inflow = 18.17 cfs 14:04:59
l Peak Outflow = 15.10 cfs
Peak Elevation = 108.47 ft
l Flow (cfs)
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0
A | ===~ |----- | ===~ |--=--- |----- |----- |----- |----- |----- |--=--- |-
i .| *
|- *
.08  -| *
:
.12 -] *
| %*
l. 15 -| *
l *
.18 - *
fl | *
.22 - *
. l Py *
.25 - *
1 | .
.28 - *
l *
I. 32 - *
| *
.35 = *
| :
.38 - *
l *
.42 - *
1 *
.45 - *
‘ *
l .48 -| *
| *
.52 -} *
i. . ,
.55 ~| *
| *
l .58 ~| *
l *
.62 -} *
| *
. .65 =} *
: | *
|
l TIME
, (hrs)
8 * File: C: \ENGINEER\PONDPACK\NORGE\10YR1 .HYD Qmax = 18.2 cfs
l File: C: \ENGINEER\PONDPACK\NORGE\ 100UT1 .HYD Qmax = 15.1 c¢fs



POND-2 Version: 5.17 S/N: Page 1
EXECUTED: 05-11-1992 14:04:59 25YR Return Freq: 25 years

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

NORGE COMMERCIAL CENTER
BASIN # 1 AT US RT 60

* *
* *
* *
* *
%* *
%* *
* *

P Y 2L R R R A AR E AR R AL R A

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\25YR1 .HYD
Rating Table file: C: \ENGINEER\PONDPACK\NORGE\NORGE1 .PND

----INITIAL CONDITIONS=---~-

Elevation = 105.50 £t
Qutflow = 0.00 cfs
Storage = 0 cu-£ft
INTERMEDIATE ROUTING
GIVEN POND DATA ‘ COMPUTATIONS
| ELEVATION| OUTFLOW | STORAGE | | 25/t | 28/t + 0 |
: (ft) : (cfs) } (cu-£ft) { } (cfs) { (cfs) {
| 105.50 | 0.0 | 0] | 0.0 | 0.0 |
| 106.00 | 1.0 | 3,483} | 58.1 | 59.1 |
| 106.50 | 3.2 | 7,254 | 120.9 | 124.1 |
| 107.00 | 6.7 | 11,221 | 187.0 | 193.7 |
| 107.50 | 10.3 | 15,392| | 256.6 | 266.9 |
| 108.00 | 13.6 | 19,770] | 329.5 | 343.1 |
| 108.50 | 15.2 | 24,359 | 406.0 | 421.2 |
| 109.00 | 16.4 | 29,165] | 486.1 | 502.5 |
| 109.50 | 17.6 | 34,190] | 569.9 | 587.5 |
| 110.00 | 18.7 | 39,441} | 657.4 | 676.1 |
| 110.50 | 19.7 | 44,919 | 748.7 | 768.4 |
| 111.00 | 20.6 | 50,629 | 843.9 | 864.5 |
| 111.50 | 21.5 | 56,576 | | 943.0 | 964.5 |
| 112.00 | 22.6 | 62,763] | 1046.2 | 1068.8 | -
| 112.50 | 30.0 | 69,195]| | 1153.4 | 1183.4 |
| 113.00 | 31.3 | 75,876 | | 1264.7 | 1296.0 |
| 113.50 | 32.6 | 82,752 | 1379.3 | 1411.9 |
| 113.90 | 33.6 | 88,356 | 1472.7 | 1506.3 |
Time increment (t) = 0.033 hrs.
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POND-2 Version: 5.17 S/N: ‘ Page 2

EXECUTED: 05-11-1992

Pond File:
Inflow Hydrograph:

14:04:59 25YR Return Freq: 25 years

C:\ENGINEER\PONDPACK\NORGE\NORGE1 .PND
C:\ENGINEER\PONDPACK\NORGE\25YR1 .HYD

outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\250UT1 .HYD

TIME | INFLOW |
(hrs) | (cfs) |
-------- | ===
0.017 | 1.40]
0.050 | 4.19]
0.083 | 6.99]
0.117 | 9.79]
0.150 | 12.58]
0.183 | 15.38|
0.217 | 18.17]
0.250 | 20.97]
0.283 | 20.97|
0.317 | 20.97]
0.350 | 20.97]
0.383 | 20.97]
0.417 | 20.97]
0.450 | 20.97]
0.483 | 20.97|
0.517 | 20.97]
0.550 | 20.97]
0.583 | 20.97]
0.617 | 20.97}
0.650 | 20.97]
0.683 | 20.97]
0.717 | 20.97|
0.750 | 20.97]
0.783 | 20.97]
0.817 | 20.97]
0.850 | 20.97]
0.883 | 20.97]
0.917 | 20.97]
0.950 | 20.97|
0.983 | 20.97]
1.017 | 20.97]
1.050 | 20.97]
1.083 | 20.97]
1.117 | 20.97]
1.150 | 19.57]
1.183 | 16.77]
1.217 | 13.98]
1.250 | 11.18|
1.283 | 8.39]
1.317 | 5.59]
1.350 | 2.80]
1.383 | 0.00]

. — — — —— ———— —— —— o—— Sr— —— — ——— T————  — — T — — —— — — . m— Y ———— ——— ——— —— o MM T —— — —— — St

ROUTING COMPUTATIONS

IT1+I2 | 25/t - O | 28/t + O | OUTFLOW_]ELEVATION
(cfs) | (cfs) | (cfs) : {cfs) = (ft)
_________ |____________|___...__..____ o - ot . | = - ————
————— | 0.0 | 0.0] 0.00 | 105.50
5.6 | 5.4 | 5.6 0.09 | 105.55
11.2 | 16.0 | 16.6] 0.28 | 105.64
16.8 | 31.7 | 32.8] 0.56 | 105.78
22.4 | 52.2 | 54.1]| 0.92 | 105.96
28.0 | 76.8 | 80.2| 1.71 | 106.16
33.6 | 104.8 | 110. 3| 2.73 | 106.39
39.1. | 135.6 | 144.0]| 4.20 | 106.64
41.9 | 165.8 | 177.5]| 5.88 | 106.88
41.9 | 192.9 | 207.7]| '7.39 | 107.10
41.9 | 217.4 | 234.9/| 8.72 | 107.28
41.9 | 239.5 | 259. 4| 9.93 | 107.45
41.9 | 259.6 | 281.4]| 10.93 | 107.60
41.9 | 277.9 | 301.5] 11.80 | 107.73
41.9 | 294.7 | 319.9] 12.59 | 107.85
41.9 | 310.0 | 336.6| 13.32 | 107.96
41.9 | 324.4 | 351.9] 13.78 | 108.06
41.9 | 338.1 | 366.3| 14.07 | 108.15
41.9 | 351.4 | 380.1]| 14.36 | 108.24
41.9 | 364.1 | 393.3] 14.63 | 108.32
41.9 | 376.2 | 406.0] 14.89 | 108.40
41.9 | 387.9 | 418.2| 15.14 | 108.48
41.9 | 399.2 | 429.8] 15.33 | 108.55
41.9 | 410.1 | 441.1] 15.49 | 108.62
41.9 | 420.8 | 452.1} 15.66 | 108.69
41.9 | 431.1 | 462.7] 15.81 | 108.76
41.9 | 441.1 | 473.0] 15.96 | 108.82
41.9 | 450.8 | 483.0| 16.11 | 108.88
41.9 | 460.2 | 492.7] 16.26 | 108.94
41.9 | 469.4 | 502.2 16.39 | 109.00
41.9 | 478.3 | 511.3] 16.52 | 109.05
41.9 | 486.9 | 520.2] 16.65 | 109.10
41.9 | 495.3 | 528.8] 16.77 | 109.15
41.9 | 503.5 | 537.2| 16.89 | 109.20
40.5 | 510.0 | 544.0]{ 16.99 | 109.24
36.3 | 512.3 | 546.4| 17.02 | 109.26
30.8 | 509.1 | 543.1| 16.97 | 109.24
25.2 | 500.6 | 534.3] 16.85 | 109.19
19.6 | 486.9 | 520.2]| 16.65 | 109.10
14.0 | 468.1 | 500.9| 16.38 | 108.99
8.4 | 444.5 | 476.5] 16.02 | 108.84
2.8 | 416.1 | 447.3]| 15.58 | 108.66
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POND-2 Version: 5.17 S/N: Page 3
lEXECUTED: 05-11-1992 14:04:595 25YR Return Freq: 25 years

de vk de v vk de ok Kk Yk ok ek kR K SUMMARY OF ROUTING COMPUTATIONS de de Yo Yo Yo ok ok W ok e sk e e N Rk ke %

Pond File: C: \ENGINEER\PONDPACK\NORGE\NORGE1 .PND
Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\25YR1 .HYD
OQutflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\250UT1 .HYD

Starting Pond W.S. Elevation = 105.50 ft

**%%x* gummary of Peak Outflow and Peak Elevation *****

Peak Inflow = 20.97 cfs
Peak Outflow = 17.02 c¢fs
Peak Elevation = 109.26 ft

**xx+* gummary of Approximate Peak Storage *****

0 cu-ft
31,758 cu-ft

31,758 cu-ft

Initial Storage
Peak Storage From Storm

Total Storage in Pond

Warning: Inflow hydrograph truncated on left side.

BE B E BN BE B B |-l Il BN TN AN T S BE B am e
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POND-2 Version: 5.17 S/N: Page 4
25YR Return Freq: 25 years

Pond File: C: \ENGINEER\PONDPACK\NORGE\NORGE1 .PND

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\25YR1 .HYD
‘Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\250UT1 .HYD

EXECUTED: 05-11-1992

20.97 cfs 14:04:59
17.02 cfs '
109.26 £t

Peak Inflow
Peak Outflow
Peak Elevation

Flow (cfs)

I 0.0 2.1 4.2 6.3 8.4 10.5 12.6 14.7 16.8 18.9 21.0 23.1

R = O O
© v N B W,
| 1 | 1 1

L
N
[ 8]

i

N
()]
[

. .
w [NV
(S 52}
| [}

.E =
w  ow
©
Lo

>
N
i

L
©
o

1

rS
(0]
}

N A
(8] (8)]
[8)] N
| 1

(8]
oo
i

.
()]
38
[

* K X % % X % % % O % X * * * ¥ % X %k X * F % £ % *

I|65 -
TIME
I (hrs)
* File: C: \ENGINEER\PONDPACK\NORGE\25YR1 .HYD Qmax = 21.0 cfs
File: C:\ENGINEER\PONDPACK\NORGE\250UT1 .HYD Qmax = 17.0 cfs
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POND-2 Version: 5.17 S/N: Page 1
EXECUTED: 05-13-1992 11:47:33 ‘

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY
BASIN # 1

* %X %X X %X *
¥ % X X X Xk

HEKKKKKKKKKKKKERKKERKKEERRKAEEKKIERRRERRRKIRERIKRK KL RK

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\100YR1 .HYD
Rating Table file: C:\ENGINEER\PONDPACK\NORGE\NORGE1 .PND

-—--INITIAL CONDITIONS----

Elevation = 105.50 ft
Outflow = 0.00 cfs
Storage = 0 cu-ft
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
| ELEVATION| OUTFLOW | STORAGE | | 2S/t | 28/t + 0O
{ (ft) : (cfs) } (cu-ft) : | (cfs) } (cfs)
____________________________ I____________ P
| 105.50 | 0.0 | 0| [ 0.0 | 0.0
| 106.00 | 1.0 | 3,483 | 58.1 | 59.1
| 106.50 | 3.2 | 7,254 | 120.9 | 124.1
| 107.00 | 6.7 | 11,221 | 187.0 | 193.7
| 107.50 | 10.3 | 15,392| | 256.6 | 266.9
| 108.00 | 13.6 | 19,770] | 329.5 | 343.1
| 108.50 | 15.2 | 24,359 | 406.0 | 421.2
| 109.00 | 16.4 | 29,165]| | 486.1 | 502.5
| 109.50 | 20.5 | 34,190 | 569.9 | 590.4
| 110.00 | 22.5 | 39,441] | 657.4 | 679.9
| 110.50 | 24.2 1 44,919| | 748.7 | 772.9
| 111.00 | 25.7 | 50,629]| | 843.9 | 869.6
| 111.50 | 27.3 | 56,576 | 943.0 | 970.3
| 112.00 | 28.7 | 62,763 | 1046.2 | 1074.9
| 112.50 | 30.0 | 69,195| | 1153.4 | 1183.4
| 113.00 | 31.3 | 75,876| | 1264.7 | 1296.0
| 113.50 | 32.6 | 82,752 | 1379.3 | 1411.9
| 113.90 | 33.6 | 88,356 | 1472.7 | 1506. 3

Time increment (t) = 0.033 hrs.
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POND-2 Version: 5.17 S/N: Page 2
EXECUTED: 05-13-1992 11:47:33

Pond File: C: \ENGINEER\PONDPACK\NORGE\NORGE1 .PND

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\100YRl .HYD
Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\OUT .HYD
IINFLOW HYDROGRAPH : ROUTING COMPUTATIONS
| TIME | INFLOW | | I1+I2 | 28/t -0 | 28/t + O | OUTFLOW |ELEVATION|
l (hrs) : (cfs) | | (cfs) | (cfs) | (cfs) : (cfs) : (ft)
————————————————— I e e el Rl R
| 0.017 | 1.57] | ----- | 0.0 | 0.0} 0.00 | 105.50
0.050 | 4.70| | 6.3 | 6.1 | 6.3| 0.11 | 105.55
' 0.083 | 7.83] | 12.5 | 18.0 | 18.6| 0.31 | 105.66
0.117 | 10.97] | 18.8 | 35.5 | 36.8| 0.62 | 105.81
0.150 | 14.10| | 25.1 | 58.5 | 60.6| 1.05 | 106.01
‘ 0.183 | 17.23] | 31.3 | 85.7 | 89.8| 2.04 | 106.24
0.217 | 20.36] | 37.6 | 117.0 | 123. 3| 3.17 | 106.49
| 0.250 | 23.50| | 43.9 | 150.7 | 160.8]| 5.05 | 106.76
I 0.283 | 23.50) | 47.0 | 183.9 | 197.7} 6.90 | 107.03
0.317 | 23.50| | 47.0 | 213.9 | 230.9] 8.53 | 107.25
| 0.350 | 23.50| | 47.0 | 240.9 | 260.9| 10.01 | 107.46
0.383 | 23.50| | 47.0 | 265.5 | . 287.9] ~ 11.21 | 107.64
‘ 0.417 | 23.50| | 47.0 | 287.9 | 312.5| 12.27 | 107.80
0.450 | 23.50| | 47.0 | 308.4 | 334.9] 13.24 | 107.95
0.483 | 23.50]1 | 47.0 | 327.7 | 355.4| 13.85 | 108.08
‘ 0.517 | 23.50] | 47.0 | 346.2 | 374.7| 14.25 | 108.20
0.550 | 23.50| | 47.0 | 364.0 | 393.2] 14.63 | 108.32
| 0.583 | 23.50| | 47.0 | 381.0 | 411.0] 14.99 | 108.43
' 0.617 | 23.50| | 47.0 | 397.4 | 428.0| 15.30 | 108.54
0.650 | 23.50| | 47.0 | 413.3 | 444.4| 15.54 | 108.64
| 0.683 | 23.501 | 47.0 | 428.8 | 460. 3| 15.78 | 108.74
0.717 | 23.50| | 47.0 | 443.7 | 475.8] 16.00 | 108.84
' 0.750 | 23.50| | 47.0 | 458.3 | 490.7| 16.23 | 108.93
i 0.783 | 23.50| | 47.0 | 472.2 | 505.3] 16.53 | 109.02
| 0.817 | 23.50| | 47.0 | 484.9 | 519.2| 17.18 | 109.10
l 0.850 | 23.50| | 47.0 | 496.3 | 531.9| 17.77 | 109.17
| 0.883 | 23.50| | 47.0 | 506.7 | 543.3| 18.30 | 109.23
| 0.917 | 23.50| | 47.0 | 516.1 | 553.7| 18.79 | 109.29
0.950 | 23.50| | 47.0 | 524.7 | 563.1| 19.23 | 109.34
l 0.983 | 23.50| | 47.0 | 532.4 | 571.7] 19.63 | 109.39
| 1.017 | 23.50| | 47.0 | 539.5 | 579.4| 19.99 | 109.44
1.050 | 23.50| | 47.0 | 545.8 | 586.5| 20.32 | 109.48
‘ 1.083 | 23.50] | 47.0 | 551.7 | 592.8] 20.55 | 109.51
1.117 | 23.50| | 47.0 | 557.3 | 598.7|  20.69 | 109.55
1.150 | 23.50| | 47.0 | 562.7 | 604.3] 20.81 | 109.58
i 1.183 | 23.50| | 47.0 | 567.9 | 609.7| 20.93 | 109.61
1.217 | 23.50| | 47.0 | 572.8 | 614.9] 21.05 | 109.64
| 1.250 | 23.50] | 47.0 | 577.5 | 619.8| 21.16 | 109.66
1.283 | 23.50| | 47.0 | 581.9 | 624.5| 21.26 | 109.69
l 1.317 | 23.50| | 47.0 | 586.2 | 628.9] 21.36 | 109.72
| 1.350 | 23.50| | 47.0 | 590.3 | 633.2| - 21.46 | 109.74
1.383 | 23.50| | 47.0 | 594.2 | 637.3] 21.55 | 109.76
'i 1.417 | 23.50| | 47.0 | 597.9 | 641.2] 21.64 | 109.78
| 1.450 | 23.50| | 47.0 | 601.5 | 644.9] 21.72 | 109.80
.| 1.483 | 23.50| | 47.0 | 604.9 | 648.5| 21.80 | 109.82
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= POND-2 Version: 5.17 S/N: ‘ Page 3
IEXECUTED: 05-13-1992  11:47:33

Pond File: C:\ENGINEER\PONDPACK\NORGE\NORGE1 .PND
lInf'Iow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\100YR1 .HYD
Qutflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\OUT .HYD
IINFLOW HYDROGRAPH ROUTING COMPUTATIONS
| TIME | INFLOW | | I1+I2 | 28/t -0 | 2S/t + O | OUTFLOW |ELEVATION
' (hrs) | (cfs) : : (cfs) } (cfs) | (cfs) { (cfs) } (ft)
________ | [ ————————— ] e ——— I N RN (PPN (PRI
1.517 | 23.501 | 47.0 | 608.1 | 651.9]| 21.87 | 109.84
~ 1.550 | 20.36] | 43.9 | 608.3 | 652.0| 21.88 | 109.84
i 1.583 | 17.23} | 37.6 | 602.4 | 645.8] 21.74 | 109.81
b 1.617 | 14.10] | 31.3 | 590.8 | 633.7| 21.47 | 109.74
| 1.650 | 10.97] | 25.1 | 573.7 | 615.8] 21.07 | 109.64
1.683 | 7.83| | 18.8 |  551.4 | 592.5| 20.55 | 109.51
I 1.717 | 4.70| | 12.5 | 525.4 | 563.9| 19.27 | 109.35
| 1.750 | 1.57| | 6.3 | 496.2 | 531.7] 17.76 | 109.17
. 1.783 | 0.00| | 1.6 | 465.1 | 497.7| 16.33 | 108.97
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POND-2 Version: 5.17 S/N: ' Page 4
EXECUTED: 05-13-1992 11:47:33 S

KRIHKKKIRKKKKKKXK* SUMMARY OF ROUTING COMPUTATIONS *¥kk¥kkkkkkkkkdkkkkk
Pond File: C: \ENGINEER\PONDPACK\NORGE\NORGE1 .PND

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\100YR1 .HYD
Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\OUT .HYD

Starting Pond W.S. Elevation = 105.50 ft

*xxx¥%%x Summary of Peak Outflow and Peak Elevation *¥¥¥x¥*

23.50 cfs
21.88 cfs
109.84 ft

Peak Inflow
Peak Outfiow
Peak Elevation

*%%%% Summary of Approximate Peak Storage *¥¥¥x

0 cu-ft
37,804 cu-ft

Initial Storage
Peak Storage From Storm

37,804 cu-ft

Total Storage in Pond

I Warning: Inflow hydrograph truncated on left side.
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POND-2 Version: 5.17 S/N: Page 5

Pond File: ) C:\ENGINEER\PONDPACK\NORGE\NORGE1 .PND
Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\100YR1 .HYD
Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\QUT .HYD

EXECUTED: 05-13-1992
Peak Inflow = 23.50 cfs 11:47:33
Peak Outflow = 21.88 cfs
Peak Elevation = 109.84 ft

Flow (cfs)

0.0 2.4 4.8 7.2 9.6 1:2.0 14.4 16.8 19.2 21.6 24.0 26.4
—————— R B B Bl el B IS e B

*
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N
o
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I32 -1
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I38 -
|
-|
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|
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=

|

-|

|

-1

|

-

|

.42
i

8
L
lss
.58
| B
Irs

|

- TIME
I (hrs)

'* File: C:\ENGINEER\PONDPACK\NORGE\100YR1 .kHYD Qmax

% % K % X X X X K K ¥ X ¥ % X ¥ X % X %X % %X % % %X %

23.5 cfs
21.9 cfs

File: C:\ENGINEER\PONDPACK\NORGE\OUT .HYD  Qmax
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NORGE SHOPPING CENTER
REBKEE PARCEL

STORMWATER MANAGEMENT FACILITY # 2
AT
NORGE LANE

SO.NO. 19700

Prepared By

Michael Baker Jr., Inc.
1602 Rolling Hills Drive
Richmond, Virginia 23229

Michael Baker Jr., nc
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PREDEVELOPED HYDROGRAPHS

Michael Baker Jr., inc
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

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

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

R R 2 2 22 X s s s s ST R 22 A A A 2 AR R A R A A E A A SRR A AR AR

* RETURN FREQUENCY: 2 yr | Allowable Outflow: et *
*  ’'C’ Adjustment: 1.000 ‘ | Required Storage: minieiesseniy . -
B o o . e e e e e e e e o o = - . - . — o -~ - - — = o - —— o~ ——— == = = e = = = o Ym = = - —— — %*
* Peak Inflow: 6.10 cfs Inflow .HYD stored: 2YR2PRE .HYD *

Y R R R R R R R S S 2EEE EA22 2 2 AR A A A R AR RS A SRR AR AR SRR

| Td = 25 minutes | Return Freq: 2 yr
/=== Approx. Duration for Max. Storage ------ / € adj.factor: 1.00
| |
| Te= 15.00 minutes |
| I = 3.893 in/hr | Area (ac): 4.07
| . Q= 7.92 cfs | Weighted C: 0.50
| .. | Adjusted C: 0.50
F | . |
L | | . easbrevatseamyc |
0 | . .- apinisememmis. | Td= 25 minutes
W | I = 2.999 in/hr
| Q = 6.10 cfs
c |
£ |
s |
| vy | )
|
|
I
I

27.71 minutes
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Quick TR-55 Ver.5.46 S/N:

Executed: 16:59:47 05-11-19%2

MODIFIED RATIONAL METHOD -
---- Graphical Summary for Maximum Required Storage ----

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

YR I I I I I I I I I I T I sy s xR R R R R R

* |

* RETURN FREQUENCY: 10 yr | Allowable Outflow: dneiefempniier

* 'C’ Adjustment: 1.000 | Required Storage: el
* ) |

* STORM DURATION = Tc¢ for Max.Storage

B o e e e e e e e e e e e e e o e . e e G . . S - - = o . i - - — - A A = A e A e dar ea 4m o e = e o
* Peak Inflow: 10.39 cfs Inflow .HYD stored: 10YR2PRE.HYD

* % % % *

%*
*

Yo ke ok de de Je v v v e de ok vk s vk Yo de e ok Yo Sk e e e e ek e e ke e ke e b e ok ok e de vk v e ok ke vk ke de e ke de e ok e ke e ke ke e ke e de ok ke

I
I
|
|
I
I
I
I
I
I
I
I
I
I
I
|
I
I

ZE0tHmH™

HhQ

YR023_NORGE_CENTER_FARM_FRESH - 105

Tc=

O H

15.00 minutes

5.103 in/hr "~ Area (ac):
10.39 «c¢fs Weighted C:
Adjusted C:
giatetioniinasy o
diniimianih} .
Q= 10.00 cfs

(Allow.Outflow)

NOT TO SCALE

15.56 minutes

4.07
0.50
0.50



Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

MODIFIED RATIONAL METHOD :
~---- Graphical Summary for Maximum Required Storage ----

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

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

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

* RETURN FREQUENCY: 25 yr | Allowable Outflow: Sk *
* ’'C’ Adjustment: 1.100 | Required Storage: AN
B e e e e e e e e e e e = e o o~ o = " " = = = " om = = = > = = - - —— = - = = = — %*
* Peak Inflow: 10.68 c¢fs Inflow .HYD stored: 25YR2PRE.HYD *

e R R R R R RS2 E R 22 R R A AR R R AR AR EE AR EARE RS RN

| Td = 25 minutes | Return Freq: 25 yr
/=== Approx. Duration for Max. Storage ------ / € adj.factor: 1.10
| |
I ¢ |
| Tc= 15.00 minutes I
| I = 6.030 in/hr | Area (ac): 4.07
| . Q= 13.50 c¢fs | Weighted C: 0.50
| e | Adjusted C: 0.55
F | , ‘ |
L | | N |
o | -- opmmpmpmml. | Td= 25 minutes
W ’ ) I = 4.770 in/hr
| Q = 10.68 cfs
c |
£ |
s |
I
|
I

25.95 minutes
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

MODIFIED RATIONAL METHOD .
---- Graphical Summary for Maximum Required Storage ----

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

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

B L R R R R R 2 s s 222322 222 R 2 A R A A A AR R R A AR AR R AR R A

* RETURN FREQUENCY: 100 yr | Allowable Outflow: v S *
* 'C’ Adjustment: 1.250 | Required Storage: G | *
R e e e e e e e o e e e e e e e e s . . . A o - o . —— - = o . e = A = = = A mm o ——— *
* Peak Inflow: 12.21 cfs Inflow .HYD stored: 100YR2PR.HYD *

R AR R s s s 22Xz 3232 22 2 2 2 A R A A A A R A A A R AR R A ARSI AR A

| Td = 35 minutes | Return Freq: 100 yr

u HhQ

S
ivininasnSre; |; )

[ Approx. Duration for Max. Storage ------ / C adj.factor: 1.25
I |

I I

I Tc= 15.00 minutes |

| I = 7.233 in/hr | Area (ac): 4.07
| . Q= 18.40 c¢fs | Weighted C:  0.50
| e | Adjusted C: 0.63
I |

| | Ferwmrswistirenng ¢ |

| -- Gopedeemng . | Td= 35 minutes
| I = 4.802 in/hr

| Q = 12.21 c¢fs

|

|

I

|

|

I

I

37.72 minutes

B TN TN O AaE O O E B E BN B IE E E e
Torm A
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l Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

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

**** Modified Rational Hydrograph *****

Weighted C = 0.500 Areas= 4.070 acres Te = 15.00 minutes
Adjusted C = 0.500 Td= 25.00 min. I= 3.00 in/hr Op= 6.10 cfs
RETURN FREQUENCY: 2 year storm Adj.factor = 1.00

Qutput file: 2YR2PRE .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm

- Time | Time increment = 0.033 Hours

Hours | Time on left represents time for first Q in each row.
0.017 | 0.41 1.22 2.03 2.85 3.66 4.48 5.29
0.250 | 6.10 6.10 6.10 6.10 6.10 6.10 5.29
0.483 | 4.48 3.66 2.85 2.03 1.22 0.41 0.00
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR. AT REAR OF SITE
DRAINAGE BASIN/INFILTRATION BASIN #2

foladial Modifiéd Rational'Hydrograph ko ke
0.500 Area= 4.070 acres Te = 15.00 minutes

Weighted C

Adjusted C 0.500 Td= 15.00 min. I= 5.10 in/hr Qp= 10.39 cfs

RETURN FREQUENCY: 10 year storm . Adj.factor = 1.00
Output file: 10YR2PRE.HYD v

HYDROGRAPH FOR MAXIMUM STORAGE.
For the 10 Year Storm

Time | Time increment = 0.033 Hours ,
Hours | Time on left represents time for first Q in each row.
________ I__________........__.._____________._____...______....._______________....._____
0.017 | 0.69 2.08 3.46 4.85 6.23 7.62 9.00
0.250 | 10.39 9.00 7.62 6.23 4.85 3.46 2.08
0.483 | 0.69 0.00
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

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

**** Modified Rational Hydrograph *****
0.500 Area= 4.070 acres Te = 15.00 minutes

Weighted C

Adjusted C

0.550 Td= 25.00 min. I= 4.77 in/hr Qp= 10.68 cfs

RETURN FREQUENCY: 25 year storm Adj.factor = 1.10
Output file: 25YR2PRE.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 25 Year Storm

Time | Time increment = 0.033 Hours

Hours | Time on left represents time for first Q in each row.
0.017 | 0.71 2.14 3.56 4.98 6.41 7.83 9.25
0.250 | 10.68 10.68 10.68 10.68 10.68 10.68 9.25
0.483 | 7.83 6.41 4.98 3.56 2.14 0.71 0.00
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& Quick TR-55 Ver.5.46 S/N:
W Executed: 16:59:47 05-11-1992

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

**** Modified Rational Hydrograph *****
0.500 Area= 4.070 acres Te¢e = 15.00 minutes

L

Weighted C

Adjusted C

0.625 Td= 35.00 min. I= 4.80 in/hr Qp= 12.21 cfs

RETURN FREQUENCY: 100 year storm . Adj.factor = 1.25
Output file: 100YR2PR.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Year Storm

. T

Time | Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ | === m e e e e o e
0.017 | 0.81 2.44 4.07 5.70 7.33 8.96 10.59
0.250 | 12.21 12.21 12.21 12.21 12.21 12.21 12.21
0.483 | 12.21 12.21 12.21 12.21 10.59 8.96 7.33
0.717 | 5.70 4.07 2.44 0.81 0.00

mE "
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

l NORGE RETAIL CENTER HYDROLOGIC DATA

DRAINAGE AREA TO RR AT REAR OF SITE
DRAINAGE BASIN/INFILTRATION BASIN #2

« % % % * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * ok okow
Q =adj *Cc *I™*A

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

RETURN FREQUENCY = 2 vyears

‘¢’ adjustment, k =1
Adj. 'C’ = wWtd.’'C’ x 1
Subarea Runoff Area | Tec wtd. || Adj. I Total | Peak Q
Descr. ¢’ acres | (min) ¢t e in/hr acres | (cfs)
—————————————————————————— o | e iieintetel Rttty
AREA 9 0.500 0.62 | |l |
AREA 10 0.500 0.91 | | |
AREA 11 0.500 2.54 | Il |
——————————————— et | Bt ibieial Iiatiotatrtn
| 15.00 0.500 || 0.500 3.893 4.07 | 7.92

|
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' Quick TR-55 Ver.5.46 S/N: .
Executed: 16:59:47 05-11-1992

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

* * * % * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

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

RETURN FREQUENCY = 10 vyears
‘C’ adjustment, k =1
Adj. 'C" = Wtd.’'C’ x 1

Subarea Runoff Area | Tc Wwed. || Adj. I Total | Peak Q
Descr. 'Cc’ acres | (min) ¢t | e in/hr acres | (cfs)
—————————————————————————— e

AREA 9 0.500 0.62 | | ] |
AREA 10 0.500 0.91 | T |
AREA 11 0.500 2.54 | I |
| 15.00 0.500 || 0.500 5.103 4.07 | 10.39

e s .
- - e
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47  05-11-1992

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

* % % % % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * *
Q =adj *C *1I*aA

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

RETURN FREQUENCY = 25 vyears
1

‘C’ adjustment, k = 1.1
Adj. 'C’ = Wtd.'C’" x 1.1
- - &k & 2 2 2 - 2 R F 3 5 &5 | =EEEESEm=E
Subarea Runoff Area | Tc wtd. || Adj. I Total | Peak Q
Descr. c’ acres | (min) JLCRA I R O in/hr acres | (c¢fs)
—————————————————————————— R R R
AREA 9 0.500 0.62 | [ |
AREA 10 0.500 0.91 | P ' |
AREA 11 0.500 2.54 | |
_______________ I____.__________,__ - o o o o o o o o o o o o o o am | -
| 15.00 0.500 || 0.550 6.030 4.07 | 13.50
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

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

* *x % % * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

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

RETURN FREQUENCY = 100 vyears
*C’ adjustment, k 1.25
Adj. 'C’ = Wtd.’'C’ x 1.25

I
Subarea  Runoff Area | Tc Wwtd. || Adj. I Total | Peak Q
Descr. ¢’ acres | (min) SR ¢ in/hr acres | (cfs)
mmmmmmmme—omeeeoooo-o- | ==mmm e | [-====mmmmmmmmmmmm oo |--=-----
AREA 9 0.500 0.62 | | |
AREA 10 0.500 0.91 | || |
AREA 11 0.500 2.54 | | ] |
--------------- ot § R el Kttt
| 15.00 0.500 || 0.625  7.233 4.07 | 18.40
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

l I R R R R R R R R A R R R A R E IR E E R E R R E R R NSRS RN S SRR AR R AR A AR R R R EERE R SR EREEEEES]
KRR IR T I TR A RN TR AR IR A RA IR IRk he ke kb de ekl o e sk ek ek de e ek ek e ke ko k ek ke ke ke ok e e

% *

MODIFIED RATIONAL METHOD
--=-- Grand Summary For All Storm Frequencies ----

* % % %
* % * %

* *
kAo hhddhhhhhhhhdhhhkhhhkhkdhkhdkdhhdhhhhddhdhdhkdhdhdhhhhddhdkddkddhkkdhkdkit

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

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

HRHRRRK KK IIEEAR I IAR AR AT kTR bk h ek kR ek ARk dede skl dedededkdode ko dek ko kk

Area = 4.07 acres Te = 15.00 minutes
VOLUMES

Frequency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
(years) e’ minutes in/hr cfs cts | (cu.ft.) (cu.ft.)
______________________________________________________ |_______...._____...._-____

. 2 0.500 25 2.999 6.10 5.00 ] 9,154 3,154

10 0.500 15 5.103 10.39 10.00 | 9,347 347

25 0.550 25 4.770 10.68 10.00 | 16,016 4,016

100 0.625 35 4.802 12.21 10.00 | 25,650 10,650
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

' MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----
l First peak outflow point assumed to occur at inf‘low recession leg.
NORGE RETAIL CENTER HYDROLOGIC DATA
l DRAINAGE AREA TO RR AT REAR OF SITE

DRAINAGE BASIN/INFILTRATION BASIN #2

| RETURN FREQUENCY: 2 yr *C’ Adjustment =

l Hydrograph file duration=. 25.00 minutes

Allowable Q =

5.00 cfs

Hydrograph file: 2YR2PRE .HYD Te = 15.00 minutes
l VOLUMES
Weighted Adjusted Duration Intens. Areas peak Inflow Storage
‘c’ ¢’ minutes in/hr acres cfs (cu.ft.) (cu.ft.)
l 0.500 0.500 15 3.893 4.07 7.92 7,130 2,630
0.500 0.500 20 3.384 4.07 6.89 8,265 3,015

0.500 0.500 25 2.999

0.500 0.500 30 2.687
0.500 0.500 - 40 2.2217
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4.07

6.10

3,

154

9,841
Qreak < Qallow

I R R A R R R R R R R R R R R A R R EE R X R E X RN EEEE TR E R R X EEEE AR AR AL RS A A RN Storage Maximum

3,154

B L L R R R R R 2 2223233222 22 2 2 222 AR A A A A AR R AR EE LR ER R R

3,091



Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05~-11-1992

l MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----
l First peak outflow point assumed to occur at inflow recession legq.
NORGE RETAIL CENTER HYDROLOGIC DATA
I DRAINAGE AREA TO RR AT REAR OF SITE

DRAINAGE BASIN/INFILTRATION BASIN #2

' RETURN FREQUENCY: 10 yr *C’ Adjustment = 1.000 Allowable Q@ = 10.00 cfs

l Hydrograph file duration= 15.00 minutes

Hydrograph file: 10YR2PRE.HYD Te = 15.00 minutes
l VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
‘c’ e’ minutes in/hr acres cfs | (cu.£ft.) (cu.ft.)

IR R R R R R R R R A E R RS R R A R A A E R R R IR R R R AR R AR EE R AR R ER S SRS RS Storage Maximum

0.500 0.500 15 5.103 4.07 10.39 | 9,347 347

R R R R R R AR E X R E R R E R R R R R R R E R R R R R RS EREEREEEEEEEEAEE AR R R R AR AR RS R AR AEEERESESESEES]

' 0.500 0.500 20 4.494 4.07 9.15 | Qpeak < Qallow
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-199%92

MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----

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

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

RETURN FREQUENCY: 25 yr ‘C’ Adjustment = 1.100 Allowable Q = 10.00 cfs

Hydrograph file duration= 25.00 minutes
Hydrograph file: 25YR2PRE.HYD - Te = 15.00 minutes

............... LELERAY,
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
‘C’ ¢’ minutes in/hr acres cfs | (cu.ft.) (cu.ft.)
______________________________________________________ |_______.._____-_______
0.500 0.550 15 6.030 4.07 13.50 | 12,148 3,148
0.500 0.550 20 5.320 4.07 11.91 | 14,291 3,791

I E A R EE R E R R E R R R R R R S R A A R R A R R A I E R R R SRR EEEEEEEEZ R R AR AR SRR EESEESRES] Storage Maximum

0.500 0.550 25 4.770 4.07 10.68 | 16,016 4,016

R R A AR R R R E R R R R R R R EEEEE R R R R RS EE AR R A A SRR R AR R AR AR RS R REEEEERE RS

0.500 0.550 30 4.310 4.07 9.65 | Qpeak < Qallow
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Quick TR-55 Ver.5.46 S/N:
Executed: 16:59:47 05-11-1992

l MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----

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

NORGE RETAIL CENTER HYDROLOGIC DATA
l DRAINAGE AREA TO RR AT REAR OF SITE
DRAINAGE BASIN/INFILTRATION BASIN #2
' RETURN FREQUENCY: 100 yr ‘C’ Adjustment = 1.250 Allowable Q = 10.00 cfs
l Hydrograph file duration= 35.00 minutes
Hydrograph file: 100YR2PR.HYD Tc = 15.00 minutes
l , VOLUMES
Weighted Adjusted Duration Intens. Areas Qpéak | Inflow Storage
‘e’ e’ minutes in/hr acres cfs | {cu.ft.) {cu.ft.
______________________________________________________ I_._.__...____________.._.__
l 0.500 0.625 15 7.233 4.07 18.40 | 16,559 7,559
0.500 0.625 20 6.415 4.07 16.32 | 19,581 9,081
0.500 0.625 30 5.240 4.07 13.33 | 23,992 10,492

dede v de e A v e v ke e Kk vk de v vk ek ek e v e vk ke T v Bk e vk vk ok gk vk ke e ke ke Yk Yo ke ok ke ok ek e e ke ke ek ke ek Storage Maximum

0.500 0.625 35 4.802 4.07 12.21 | 25,650 10,650

Kk kdhhhhk kR A hhddhh b kb dh e dedek h Rkl kR ok ek dedrok koo ko deddede kb kokdede desk ko de ko

0.500 0.625 - 40 4,429 4.07 11.27 | 27,038 10,538
0.500 0.625 50 3.835 4.07 9.76 | Qpeak < Qallow

R a BN NN BE BN B BN B e
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POSTDEVELOPED HYDROGRAPHS

Michael Baker Jr., inc
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Quick TR-55 Ver.5.46
Executed:

=00 H™

Hh Q

S/N:
13:57:20

05-11-1992

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

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

NORGE RETAIL CENTER HYDROLOGIC DATA
DRAINAGE AREA TO RR AT REAR OF SITE

DRAINAGE BASIN/INFILTRATION BASIN #2

P R R R R R R A R R E R E R R E R R EEE R EEEEEE R EEREEEEEEEEE A A AR AR A SRR SRR S RS RS EEEESEES]

| Allowable Outflow:
| Required Storage:

* RETURN FREQUENCY: 2 yr
* 'C’ Adjustment: 1.000
* Peak Inflow: 7.08 cfs

Inflow

.HYD stored:

cEhdrmants *
Lo

*

2YR2 .HYD *

P R R R R R R R R R R R R R R R R E R ZZ X X EEE R R EEEE AR S AR R AR A AR R E AR SR EREEEREESESEESEES]

| Td = 33 minutes
[m————— Approx. Duration for Max. Storage ------
I
I
| Te= 10.00 minutes
| I = 4.572 in/hr
| . Q = 12.80 cfs
I o=
l
| | IR Eeeage ©
| i s |
I i~ I
| X X X X X X X|X X X X ¥ X X X XX
I |
| X
I
| X o
| X o
| 8 X o NOT TO SCALE
| . x o ============
| o
A g0 7

YR023_NORGE_CENTER_FARM_FRESH - 122

M o e e e N —

Return Freq: 2 yr
C adj.factor: 1.00
Area (ac): 4.07
Weighted C: 0.69
0.69

Adjusted C:

O HA3

E]

33 minutes
2.531 in/hr
7.08 cfs

wonon

»
=

.94 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

MODIFIED RATIONAL METHOD
---~- Graphical Summary for Maximum Required Storage ----

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

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

IR X X R R R R R R R X E S E R RIS A A AR A A AR R E AR RS R R RS ERRES R

* RETURN FREQUENCY: 10 yr | Allowable Outflow:  ntmiaiamtniie *
* 'C’ Adjustment: 1.000 | Required Storage: Gnhitaspmpt . *
K e e e e e e e e = v . . o —m s Nm e e e e - e e A e o - . —— - —— e e o o — —— — —— — — — — — — — %*
* Peak Inflow: 10.79 cfs Inflow .HYD stored: 10YR2 .HYD *

R R R R A R R R R R R R R R SRR AR AR R RS A AR RS AR R ERE SR EEREES

| Td = 27 minutes : | Return Fregq: 10 yr
[/==————- Approx. Duration for Max. Storage ------ / C adj.factor: 1.00
I I
I |
| Tc= 10.00 minutes |
] I = 5.894 in/hr | Area (ac): 4.07
| . Q = 16.50 cfs | Weighted C: 0.69
| o | Adjusted C: 0.69
| . I
| | . ety © |
| . = daphibiesmsmit. | Td= 27 minutes
| T | | I = 3.855 in/hr
| X X X X X X X|Xx X X X X XXX XXX Q= 10.79 cfs

c | I

£ | X X

s | 0 dpeeesitesiess’ s
| X o [x  (Gwn——— )
| X . o I
| X o . NOT TO SCALE | X
l X Q Y E T T E 5 F ¢ % 1 . |
I |

27.73 minutes

I " B IS B B B BE B BE B BN B BN B B B =
ot
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

MODIFIED RATIONAL METHOD
--~- Graphical Summary for Maximum Required Storage ----

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

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

AR AR R A SRR AR R R R R A R R R R Y Y R R

I * RETURN FREQUENCY: 25 yr | Allowable Outflow: S *
* 'C’ Adjustment: 1.100 | Required Storage: hinmhsmmpt . >
o e e e e e e e e e e e e e e e e e e e . . e e e e e e e e - — e e — —~ —_—_— o — — — — —— %*
I * Peak Inflow: 12.35 cfs Inflow .HYD stored: 25YR2  .HYD  *
% de v de ke Kk de e de d de ok de ke ke ek ke ek e e e ke e R ke de e de R ke ke ke ek e e ok e W Yo sk e W e v vk v de de ok ok ke de ke ok de ke ke ek
I | Td = 34 minutes | Return Freq: 25 yr
f=————— Approx. Duration for Max. Storage ------ / C adj.factor: 1.10
I I
I |
; | Tc= 10.00 minutes |
| I = 6.950 in/hr | Area (ac): 4.07
l | . Q = 21.40 cfs | Weighted C: 0.69
| . | Adjusted C: 0.76
F | . |
l L | [ RS
0 | . == chinpibbbsssent . | Td= 34 minutes
W P, 1 | I = 4.010 in/hr
| | X X X ¥ X X X|IX X XXXXXXXXZX Q= 12.35 c¢fs
BN |
X X
s | o] L K
| X o [x (eI |
| X . o |
I . x o . NOT TO SCALE | X
! |

35.90 minutes

HE T e me =S B s
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Quick TR-55 Ver.5.46 S/N:
l Executed: 13:57:20 05-11-1992

. MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

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

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

KkhkkhhkhhkhhhhhhhhhhhhhhhhhThhrhhdkhhhbhhhhrrhhhhhbhhhhhhhhhbbhhhkirdrhdhrriw

* RETURN FREQUENCY: 100 yr | Allowable Outflow: ] *
* 'C’ Adjustment: 1.250 | Required Storage: Gimhieesenip: .  *
o e e e e e e e e e et e A e e e = = . e A e = = . o s m = — - - = = A = = A AR G e MR e e e e — *
* Peak Inflow: 14.38 cfs Inflow .HYD stored: 100YR2 .HYD *

IR R R R R R R R AR R R R R SRS E SR SRR RS AR SRR AR R RS AR RS SRR REEESS RS

>| Td = 45 minutes ] Return Freq: 100 yr

[=————— Approx. Duration for Max. Storage ------ / € adj.factor: 1.25
| |
| I
| Te= 10.00 minutes |
| I = 8.269 in/hr | Area (ac): 4.07
| . Q= 28.93 cfs | Weighted C: 0.69
| .. | Adjusted C: 0.86
F | . |
L | | . . S c |
o | . .- Simitiemunmt. | Td= 45 minutes
W | | | I = 4.111 in/hr
| X X ¥ X XX XX XXXXXXXXXX Q= 14.38 cfs
c | |
) X X
s | 0  Geesinfentelenb s
| X . o e
| X . o |
| . X 0 . NOT TO SCALE | X
I X [s] N oo omE=mEES I
I I
) |

. ‘ 48.05 minutes

L.

i
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

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

***x* Modified Rational Hydrograph *****
0.688 Area= 4.070 acres Te = 10.00 minutes

Weighted C

Adjusted C

RETURN FREQUENCY: 2 year storm Adj.factor = 1.00
Output file: 2YR2 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm

Time | Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ gy gy g g
0.000 | 0.00 1.42 2.83 4.25 5.67 7.08
0.233 | 7.08 7.08 7.08 7.08 7.08 7.08
0.467 | 7.08 7.08 7.08 6.38 4.96 3.54
0.700 | 0.71
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0.688 Td= 33.00 min. I= 2.53 in/hr Qp=  7.08 cfs



Quick TR-55 Ver.5.46  S/N:
Executed: 13:57:20 05-11-1992

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

**** Modified Rational Hydrograph *****

Weighted C = 0.688 Area= 4.070 acres Tc = 10.00 minutes
Adjusted C = 0.688 Td= 27.00 min. I= 3.85 in/hr Qp= 10.79 cfs
RETURN FREQUENCY: 10 yvear storm Adj.factor = 1.00
OQutput file: 10YR2 .HYD
HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm
Time | Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ I..._________....__..........___..._._____’_______.__.___.._.._______.._.___.._...___.....
0.000 | 0.00 2.16 4.32 6.47 8.63 10.79 10.79
0.233 | 10.79 10.79 10.79 10.79 10.79 10.79 10.79
0.467 | 5.71 7.55 5.39 3.24 1.08

e . .
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

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

**** Modified Rational Hydrograph *****
0.688 Area= 4.070 acres Tc = 10.00 minutes

Weighted c

Adjusted C 0.756 Td= 34.00 min. I= 4.01 in/hr Qp=  12.35 c¢fs

RETURN FREQUENCY: 25 year storm Adj.factor = 1.10
Output file: 25YR2 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 25 Year Storm

Time | Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ I_.____.._._.________.._.__.________.____...__..______..._.._____....__....____._._.____
0.000 | 0.00 2.47 4.94 7.41 9.88 12.35 12.35
0.233 | 12.35 12.35 12,35 12.35 12.35 12.35 12.35
0.467 | 12.35 12.35 12.35 12.35 9.88 7.41 4.94
0.700 | 2.47 0.00
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Quick TR-55 Ver.5.46 S/N:
l Executed: 13:57:20 05-11-1992

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

**** Modified Rational Hydrograph ok k
0.688 Area= 4.070 acres Te = 10.00 minutes

Weighted C

Adjusted C

0.860 Td= 45.00 min. I= 4.11 in/hr Qp=  14.38 c¢fs

RETURN FREQUENCY: 100 year storm Adj.factor = 1.25
Qutput file: 100YR2 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Year Storm

Time | Time increment = 0.033 Hours
Hours | Time on left represents time for first Q in each row.
________ | ==
0.000 | 0.00 2.88 5.75 8.63 11.51 14.38 14.38
0.233 | 14.38 14.38 14.38 14.38 14.38 14.38 14.38
0.467 | 14.38 14.38 14.38 14.38 14.38 14.38 14.38
0.700 | 14.38 14.38 12.95 10.07 7.19 4.32 1.44

IR B R A BN B BN S B B N DD N BN EE En e
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Quick TR-55 Ver.5.46  S/N:
. Executed: 13:57:20 05-11-1992

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

* % * % % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * o *oxow o

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

RETURN FREQUENCY = 2 vyears
‘¢’ adjustment, k =1
Adj. ‘C’ = Wtd.’'C’ x 1

Subarea Runoff Area | Tec wtd. || Adj. I Total | Peak Q
| Descr. 'C’ acres | (min) SRR I R o in/hr acres |

AREA 10 0.800 0.91

———————————————————————————————————————— o B
AREA 9 0.800 0.62) A6
0.620  2.54

| 10.00 0.688 || 0.688 4.572 4.07
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

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

* % * % % * gUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * x %

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

RETURN FREQUENCY = 10 vyears
*C’ adjustment, k =1 '
Adj. ‘C’ = Wtd.'C’ x 1

I
Subarea Runoff Area | Tc wtd. || Adj. I Total | Peak Q
Descr. c’ acres | (min) oA I N o in/hr acres | (cfs)
—————————————————————————— el T
AREA 9 0.800 0.6243.[6 I |
AREA 10 0.800 0.91 )| || |
I

T 0.620 2.547 |

|
--------------- R el R
| 10.00 0.688 || 0.688 5.894 4.07 | 16.50
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

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

* % * % * * gUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * ¥

Q =adj *CcC*I™*A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = ‘C’ adjustment factor for each return frequency

RETURN FREQUENCY = 25 vyears
‘C’ adjustment, k 1
‘Adj. ‘C’ = Wtd.’'C’ x 1.1

|
Subarea Runoff Area | Tc wtd. || Adj. I Total | Peak Q
Descr. ¢’ acres | (min) ¢t o in/hr acres | (cfs)
—————————————————————————— | R S
AREA 9 0.800 0.62 N\] 16 | |
AREA 10 0.800 0.91:>|3~ [ | |
T 0.620 2.54 7/ | ‘ I
_______________ | ~=mmmm e | | mmmm e mmmm e | mm e -
| 10.00 0.688 || 0.756 6.950 4.07 | 21.40
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

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

« % %= %= % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * ok ok ok kX

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

RETURN FREQUENCY = 100 years
‘¢’ adjustment, k = 1.25 '
Adj. 'C’ = Wwtd.’'C’ x 1.25

: I
Subarea '~ Runoff Area | Tc wed. || Adj. I Total | Peak Q
Descr. 'c’ acres | (min) A T I o in/hr acres | (cfs)
-------------------------- e bt Ittty
AREA 9 0.800 0.62% | N |
AREA 10 0.800 0 91) |3-" || |
L 0.620 2.5474 | I |
——————————————— I | e el it

| 10.00 0.688 || 0.860 8.269 4.07 | 28.93
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

*

¥ % % %

*

l Area = 4.07 acres
requency Adjusted Duration Intens.
{years) ¢’ minutes in/hr

2 0.688 33 2.531

I 10 0.688 27 3.855

25 0.756 34 4.010
100 0.860 45 4.111

Il N Il S S B Em Bl e
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MODIFIED RATIONAL METHOD
-~-- Grand Summary For All Storm Frequencies ----

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

.............................................
R T L A o O O I T I I I O R R R R A A T B S R NP SR

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

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

*
%*
*
*
%*

%*

************************************************************************
******************************************.******************************

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

VOLUMES
Inflow Storage
(cu.ft. (cu.ft.)
14,026 7,576
17,478 6,378
25,185 11,985
38,837 22,337



Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

MODIFIED RATIONAL METHOD
I ---- Summary for Single Storm Frequency ----

NORGE RETAIL CENTER HYDROLOGIC DATA
l DRAINAGE AREA TO RR AT REAR OF SITE

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

DRAINAGE BASIN/INFILTRATION BASIN #2

RETURN FREQUENCY: 2 yr ‘C’ Adjustment = 1.000 Allowable Q = 5.00 cfs

l Hydrograph file duration= 33.00 minutes

Hydrograph file: 2YR2 .HYD Tc = 10.00 minutes
VOLUMES .
' Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
‘c’ e’ minutes in/hr acres cfs | (cu.ft.) (cu.ft.
______________________________________________________ e
I 0.688 0.688 10 4.572 4.07 12.80 | 7,677 4,677
0.688 0.688 15 3.893 4.07 10.90 | 9,806 6,056
0.688 0.688 20 3.384 4.07 9.47 | 11,367 6,867
0.688 0.688 30 2.687 4.07 7.52 | 13,535 7,535

I R R R R A 2 R E R R R R R R R R E E R R R R E R EEEEEEEEEE R R R AR AR R R SRR Storage Maximum

0.688 0.688 33 2.531 4.07 7.08 | 14,026 7,576

R R R R R R R R R R R R R R XS EX2 3222 X 2 R A R 2 A A AR A A R AR A AR EAREEEE RN

0.688 0.688 40 2.227 - 4.07 6.23 | 14,961 7,461
0.688 0.688 50 1.902 4.07 5.32 | 15,972 6,972

0.688 0.688 60 1.660 4.07 4.65 | Qpeak < Qallow

Nl N IR EE E T B N R e .
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Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11~1992

IRETURN FREQUENCY: 10 yr ‘C’ Adjustment = 1.000

MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----

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

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

l Hydrograph file duration= 27.00 minutes

Hydrograph file: 10YR2 .HYD

............................................................
sEs sttt iitiiitittrs sty L LSS RYEEIESIERR RS STEYYYISSIT IS XSS SRR ETT

.Weighted Adjusted Duration Intens.

h o0 ¢’ minutes in/hr

I 0.688 0.688 10 5.894
0.688 0.688 15 5.103
0.688 0.688 20 4.494

0.688 0.688 27 3.855

0.688 0.688 30 3.632
0.688 0.688 40 3.047

YR023_NORGE_CENTER_FARM_FRESH - 136

Areas
acres

4.07

4.07
4.07

Allowable Q = 10.00 cfs
Te = 10.00 minutes
VOLUMES
Qpeak | Inflow Storage
cfs | (cu.ft. (cu.ft.)
[=—mmmmm e —————
16.50 | 9,898 3,898
14.28 | 12,855 5,355
12.58 | 15,094 6,094

10.79

10.16
8.53

17,478

18,295

RS A RESEEEREEEE SRR R AR R R R R R R R R E I R R R R R R R R RN Storage Maximum

6,378

A A AR AEESEREEE R SRR R R R R E R R R R R R R R I R R KR R R I I

6,295

Qpeak < Qallow



Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

MODIFIED RATIONAL METHOD
-=--~ Summary for Single Storm Frequency ----

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

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

l RETURN FREQUENCY: 25 yr ‘C’ Adjustment = 1.100 Allowable Q = 10.00 cfs
' Hydrograph file duration= 34.00 miniutes
lHydrograph file: 25YR2 .HYD Te = 10.00 minutes
REEEIIIIIIIISISEIIIIIiiiiiiiiiiiiiiciiies MARRAA
l Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
- ‘c’ e’ minutes in/hr acres cfs | (cu.ft.) (cu.ft.)
______________________________________________________ [ == e e
l 0.688 0.756 10 6.950 4.07 21.40 | 12,838 6,838
" 0.688 0.756 15 6.030 4.07 18.56 | 16,708 9,208
0.688 0.756 20 5.320 4.07 16.38 | 19,654 10,654
0.688 0.756 30 4.310 4.07 13.27 | 23,884 11,884

LA A A A R AR SR R R R R R R R R Y R R R R R R R R I I Storage Maximum

0.688 0.756 34 4.010 4.07 12.35 | 25,185 11,985

AR R R SRR R R R R R R R R R R A R R R R R R R A R I ™

0.688 0.756 40 3.620 4.07 11.14 | 26,748 11,748
0.688 0.756 50 3.130 4.07 9.64 | Qpeak < Qallow

YR023_NORGE_CENTER_FARM_FRESH - 137



Quick TR-55 Ver.5.46 S/N:
Executed: 13:57:20 05-11-1992

l RETURN FREQUENCY: 100 yr 'C’ Adjustment =

I\Hydrograph file duration= 45.00 minutes

# Hydrograph file: 100YR2 .HYD

.............................
LIS A T T A A N N AR AR AR A I 2 I A A O B B

l

o e’ minutes in/hr
0.688 0.860 10 8.269
0.688 0.860 15 7.233
0.688 0.860 20 6.415
0.688 0.860 30 5.240
0.688 0.860 40 4.429

0.688 0.860 45 4,111

0.688 0.860 50 3.835
0.688 0.860 60 3.382
0.

688 0.860 120 1.979
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Weighted Adjusted Duration Intens.

4.07

4.07
4.07
4.07

1.250

MODIFIED RATIONAL METHOD :
---- Summary for Single Storm Frequency ----

; NORGE RETAIL CENTER HYDROLOGIC DATA
) DRAINAGE AREA TO RR AT REAR OF SITE
DRAINAGE BASIN/INFILTRATION BASIN #2

14.38

13.42
11.83
6.92

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

Allowable Q = 10.00 cfs

..........................
HE I A A A A N A B A A A A R AR R L B A B B B B

VOLUMES
Inflow Storage
(cu.ft.) (cu.ft.
17,357 11,357
22,774 15,274
26,931 17,931
32,997 20,997
37,186 22,186

R R R R R R R R R R R R A A R R R R R R R R R SRR R R EEEE AR AR R R AR A AR Storage Maximum

Tk de ke d ok ok od ok g R g kR ek deode kR R kv ek e e v e e e d ok v de ok ke ok gk vk b e Ve v o vk e v e vk e e e e e ok ke e e ke Sk ok e ko ke ok b Rk

38,837 22,337
40,251 22,251
42,592 21,592

Qpeak < Qallow

)



POND STORAGE
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POND-2 Version: 5.17

S/N:

Elevation

NORGE COMMERCIAL CENTER

CALCULATED 05-11-1992 13:12:29
DISK FILE: C:\ENGINEER\PONDPACK\NORGE\NORGE2 .VOL

Planimeter scale: 1 inch = 1 ft.

Volume Sum
(cubic-ft)

: *

Planimeter Area  Al+A2+sqr(Al1*A2) Volume

(sq.in.) (sq.ft) (sg.ft) (cubic~ft)
6,937.53 6,938 0 0
7,642.69 - 7,643 21,862 7,287
8,372.99 8,373 24,015 8,005
9,128.41 9,128 26,244 8,748
9,908.97 9,909 28,548 9,516
9,908.97 9,909 29,727 4,954

109.
110.
111.
112.

TIA = (sqg.rt(Areal)

where:

50
50
50
50

Elevations With Areas Interpolated From
The Closest Two Planimeter Readings

----- 7,286 21,333 3,555
————— 8,004 23,467 3,911
————— - 8,747 25,677 4,280
————— 9,515 27,963 4,660

+

3,555
11,199
19,572
28,701

2

((Ei-E1)/(E2-E1))*(sq.rt(Area2)-sq.rt(Areal)))

E1, E2 = Closest two elevations with planimeter data
Ei = Elevation at which to interpolate area
Areal,Area2 = Areas computed for El, E2, respectively

IA = Interpolated area for Ei

* TIncremental volume computed by the Conic Method for Reservoir Volumes.

Volume

where: EL1, EL2

= (1/3) * (EL2-EL1) * (Areal + AreaZ + sq.rt.(Areal*Area2))

Areal,Area2
Volume
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Lower and upper elevations of the increment
Areas computed for EL1l, ELZ, respectively
Incremental volume between EL1 and EL2



STRUCTURE RATING CURVES
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Ooutlet Structure File: NORGE2 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

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

«#%x%%% (COMPOSITE OUTFLOW SUMMARY ok Kk

Elevation (ft) Q (cfs) Contributing Structures
109.00 1.0 4
109.50 3.2 4
110.00 6.7 4
110.50 8.6 1 +2
111.00 13.6 4
111.50 16.3 4
112.00 18.6 4
112.50 20.6 4
113.00 22.5 4
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Qutlet Structure File: NORGE?2 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

‘k*******************zk*************************

C:\ENGINEER\PONDPACK\NORGE\NORGE?2
C:\ENGINEER\PONDPACK\NORGE\NORGEZ
C:\ENGINEER\PONDPACK\NORGE\NORGE2

Outlet Structure File:
Planimeter Input File:
Rating Table Output File:

Min. Elev.(ft) = 109 Max. Elev.(ft) = 113 Incr. (ft)

Additional elevations (ft) to be included in table:
* * * * * * * * * * * %* * * %* * * * ) * * * * ) * *

********************************************7‘(*

SYSTEM CONNECTIVITY

*************‘k****"c***************************

Structure No. Q Table Q Table
ORIFICE-VC 1 -> 1
STAND PIPE 2 + 1 -> 3
CULVERT-CR 4 ? 3 -> 5

outflow rating table summary was stored in file:
C:\ENGINEER\PONDPACK\NORGE\NORGE2 .PND
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.STR
.VOL
.PND

.5



Qutlet Structure File: NORGE?2 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Bxecuted:

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

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

>>>>>> Structure No. 1 <<<<<<
(Input Data)

ORIFICE-VC

Orifice - Vertical Circular

El elev. (£ft)? 110.0

E2 elev. (ft)? 113.001
Orifice coeff.? 0.62
Invert elev.(£ft)? 108.5
Datum elev.(ft)? 108.5
Diameter {(£t)? 1.25
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Outlet Structure File: NORGE2 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

R E R E R EE R R R R R R R R R EEEEEEER I S

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

R R E R E R R R E R E RN R EREEEREEEEEEE RS RS I

>>>>>> Structure No. 2 <<<<<<
(Input Data)

STAND PIPE
Stand Pipe with weir or orifice flow

El elev. (ft)? 110.5
E2 elev. (ft)? 113.001
Crest elev. (ft)? 110.50
Diameter (£ft)? 3.0

Weir coefficient? 2.67
Orifice coefficient? 0.62

Start transition elev.(ft) @ ? 111.0
Transition height (ft)? .5
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Outlet Structure File: NORGE2 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

***********‘k**********************************

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

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

ss>>>>> Structure No. & <<<<<<
({Input Data)

CULVERT-CR
Circular Culvert (With Inlet Control)

El elev.(ft)? 108.5
E2 elev. (ft)? 113.001
Diam. (ft)? 1.5

Inv. el. (ft)? 108.5
Slope (ft/ft)? 0.0025

T1 ratio?
T2 ratio?

K Coeff.? 0.534
M Coeff.? 0.555
¢ Coeff.? 0.0196
Y Coeff.? 0.89
Form 1 or 27 2

Slope factor?
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Qutlet Structure File: NORGE?Z2 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

******‘k***‘k*******‘****************************

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

******************************************3\'***
outflow Rating Table for Structure #1
OQRIFICE-VC Orifice - Vertical Circular
Elevation (ft) Q (cfs) Computation Messages
109.00 0.0 E < E1=110.0
109.50 0.0 E < E1=110.0
110.00 7.5 H =1.5
110.50 8.6 H =2.0
111.00 5.7 H =2.5
111.50 10.6 H =3.0
112.00 11.4 H =3.5
112.50 12.2 H =4.0
113.00 13.0 H =4.5
c = .62 A = 1.227185 sq.ft.
H (ft) = Table elev. - Datum elev. ( 108.5 ft )
Q (cfs) = C * A~ sgr{2g * H) :
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Qutlet Structure File:

POND-2 Version: 5.17

Date Executed:

NORGE2

.STR

S/N:

Time Executed:

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

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

Ooutflow Rating Table for Structure #2

STAND PIPE Stand Pipe with weir or orifice flow
**% %% TNLET CONTROL ASSUMED *****
Elevation (ft) Q (cfs) Computation Messages
109.00 0.0 E < Inv.El.= 110.5

109.50 0.0 E < Bl= 110.5

110.00 0.0 E < El1= 110.5

110.50 0.0 Weir: H =0.0

111.00 8.9 Weir H .5

111.50 25.2 Weir: H =1.0

112.00 43.1 Orifice: H =1.5

112.50 49.7 Orifice: H =2.0

113.00 55.6 Orifice: H =2.5
Weir Cw = 2.67 Weir length = 9.424779 ft
Orifice Co = .62 Orifice area = 7.068584 sq.ft.
Q (c¢fs) = (Cw * L * H**1.5) or (Co ™ A * sqr(2*g*H))

No transition used,
Weir equation =
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transition zone

ends below 111.8976 ft

Orifice equation @ elev.= 111.8976 ft



Outlet Structure File: NORGE2 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

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

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

******************‘k*k*‘k************************

outflow Rating Table for Structure #4
CULVERT-CR Circular Culvert (With Inlet Control)

*x*%%x TNLET CONTROL ASSUMED *****

Elevation (ft) Q (cfs) Computation Messages
109.00 1.0 Equ.2 HW =.5
109.50 3.2 Equ.2: HW =1.0
110.00 6.7 Equ.2: HW =1.5
110.50 10.3 Submerged: HW =2.0
111.00 13.6 Submerged: HW =2.5
111.50 16.3 Submerged: HW =3.0
112.00 18.6 Submerged: HW =3.5
112.50 20.6 Submerged: HW =4.0
113.00 22.5 Submerged: HW =4.5

Used Unsubmerged Equ. Form (2) for elev. less than 110.11
Used Submerged Equation for elevations greater than 110.21
HW=Headwater (ft)

Transition flows interpolated from the following values:
E1=110.11 ft; Q1=7.58 cfs; E2=110.31 ft; 0Q2=8.66 cfs
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Outlet Structure File: NORGE2 .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time BExecuted:

P R R R R R R R E E R E S R E RS E EE S EEE R EEE RS EEE LRSS R RN

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

Kok deodk koo dode ok de v e de ok K K vk ok kgt kR R R e v de gk ke e ek ok e ok R e kK

Outflow Rating Table 3

Table 3 = 1 + 2
Elevation (ft) Q (cfs) Contributing Structures

109.00 0.0 -
109.50 0.0 -
110.00 7.5 1
110.50 8.6 1 +2
111.00 18.6 1 +2
111.50 35.7 1 +2
112.00 54.5 1 +2
112.50 61.9 1 +2
113.00 68.6 1 +2
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OQutlet Structure File: NORGEZ .STR

POND-2 Version: 5.17 S/N:
Date Executed: Time Executed:

**************************’k*******************

NORGE COMMERCIAL CENTER BMP/DETENTION FACILITY

*****************************************‘k****

i

Outflow Rating Table 5

Table 5 = 3 7 4
Elevation (ft) Q (cfs) Contributing Structures

109.00 1.0 4
109.50 3.2 4
110.00 6.7 4
110.50 8.6 1 +2
111.00 13.6 4
111.50 16.3 4
112.00 18.6 4
112.50 20.6 4
113.00 22.5 4
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STORM ROUTING

Michaael Baker Jr., i
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D-2 Version: 5.17 S/N: Page 1
.SECUTED: 10-27-1992 09:26:25 2YR Return Freq: 2 years

IR EE R R R EEREEEREEE RS EEES R E RN E]

NORGE COMMERCIAL CENTER
BASIN #2

* *
* *
%* *
* *
* *
* *
* *

IR RS R EEEREEEEEE R ERERSEEEEEEEE S

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\2YR2 .HYD
Rating Table file: C:\ENGINEER\PONDPACK\NORGE\NORGE2 .PND

~--~-INITIAL CONDITIONS----

Elevation = 109.00 ft

Outflow = 1.00 c¢fs

Storage = 0.00 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

|[ELEVATION| OUTFLOW | STORAGE | | 25/t ! 28/t + O |

I (ft) | (cfs) | (ac-ft) | | (cfs) | (cfs) !

R | === | === | |- |~ mmm e |

| 109.00 | 1.0 | 0.000| ] 0.0 | 1.0 |

| "109.50 | 3.2 | 0.082]| | 59.3 | 62.5 |

! 110.00 | 6.7 | 0.167/{ | 121.5 | 128.2 |
| 110.50 | 8.6 | 0.257| | 186.7 | 195.3 |
I | 111.00 | 13.6 | 0.351] | 254.9 | 268.5 |

| 111.50 | 16.3 | 0.449 | 326.2 | 342.5 |

| 112.00 | 18.6 | 0.552] | 400.7 | 419.3 |
l |  112.50 | 20.6 | 0.659] [ 478.4 | 499.0 |
| 113.00 | 22.5 | 0.770] i 559.3 | 581.8 |
l Time increment (t) = 0.033 hrs.
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Page 2

Return Freq:

!D-Z Version: 5.17 S/N:

2 years

2YR

10-27-1992 09:26:25

:ECUTED:

ld File:

.PND
. HYD
.HYD

C:\ENGINEER\PONDPACK\NORGE\NORGE2
C:\ENGINEER\PONDPACK\NORGE\2YR?2

;flow Hydrograph:

lflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\20UT2

ROUTING COMPUTATIONS

IFLOW HYDROGRAPH
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D-2 Version: 5.17 S/N: Page 3
CUTED: 10-27-1992 09:26:25 2YR Return Freq: 2 years

LA R R EREEEESEEEEEEEES SUI“IMARY OF ROUTING COI"IPUTATIONS **************‘****

Pond File: C:\ENGINEER\PONDPACK\NORGE\NORGE2 .PND
Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\2YR?2 .HYD
Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\20UT2 .HYD
Starting Pond W.S. Elevation = 109.00 ft

¥xexx¥% Summary of Peak Outflow and Peak Elevation ***x*

Peak Inflow = 7.08 c¢fs
Peak Outflow = 5.50 cfs
Peak Elevation = 109.83 ft

¥rexxkx Summary of Approximate Peak Storage ***x*

Initial Storage = 0.00 ac-ft
Peak Storage From Storm 0.14 ac-£ft

0.14 ac-ft

Total Storage in Pond

Warning: Inflow hydrograph truncated on right side.

>>>>> Warning, initial pond outflow > 1st inflow ordinate. <<<<«<

_ : , . . - . : i

R -
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POND-2 Version: 5.17 S/N: Page 4

2YR Return Freq: 2 years

Pond File: C:\ENGINEER\PONDPACK\NORGE\NORGE2 .PND
Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\2YR2 .HYD
Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\20UT2 .HYD

EXECUTED: 10-27-1992
Peak Inflow = 7.08 c¢fs ' 09:26:25
Peak Outflow = 5.50 cfs .
Peak Elevation = 109.83 ft

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

. w

I
- @ *
I @ *
...| @ *
| @ *
_I Q %
| @ *
_I @ Y
| @ *
7I-| @ *
" | e "
..l @ *
| e *
3I—l @ *
| @ *
Tem - | @ *
I @ *
 —| @ *
| @ *
3'—1 @ *
| @ *
7 - @ *
| @ *
- @ *
a o N
Sgu - | @ *
| B : :
7% - @ *
| @ *
i @ \
l . A
3 - @ *
i e
7 ~-l @ *
! | a*
- * @
i S
3| * @
I * @
7I-| * e
. |
; TIME
Iihrs)
i
*"File: C:\ENGINEER\PONDPACK\NORGE\2YR2 .HYD Qmax = 7.1 c¢fs
@.File: C:\ENGINEER\PONDPACK\NORGE\20UT?2 .HYD Qmax = 5.5 c¢cfs
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>'J—2 Version: 5.17 S/N: Page 1
CUTED: 10-27-1992 09:26:25 10YR Return Fregq: 10 years

b

LR A AR R R EEEREEEEEREERERESEEREELES R

NORGE COMMERCIAL CENTER
BASIN #2

*
* *
* *
* *
* *
* *
LE A AR AR EREEREEEEEREREEEEESEERIEESS

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\10YR2 .HYD
Rating Table file: C:\ENGINEER\PONDPACK\NORGE\NORGEZ .PND

~-~-INITIAL CONDITIONS----

Elevation = 109.00 ft
Outflow = 1.00 c¢fs.
Storage = 0.00 ac-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
| ELEVATION| OUTFLOW | STORAGE | | 28/t | 2s/t + 0 |
I (ft) | (cfs) | (ac-ft) | | (cfs) | (cfs) |
=== [==mmmm e [---m-mmen- | | = o mm = | === |
| 109.00 | 1.0 | 0.000] | 0.0 | 1.0 |
| 109.50 | 3.2 | 0.082| | 59.3 | 62.5 |
| 110.00 | 6.7 | 0.167] | 121.5 | 128.2 |
| 110.50 | 8.6 | 0.257]| | 186.7 | 195.3 |
| 111.00 | 13.6 | 0.351| | 254.9 | 268.5 |
| 111.50 | 16.3 | 0.449] [ 326.2 | 342.5 |
| 112.00 | 18.6 | 0.552| | 400.7 | 419.3 |
| 112.50 | 20.6 | 0.659| | 478.4 | 499.0 |
[ 113.00 | 22.5 | 0.770] | 559.3 | 581.8 |
Time increment (t) = 0.033 hrs.

B R SR U O EAE aE AN
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!3—2 Version: 17 S/N:

5.1
%iZUTED: 10-27-1992 09:26:25 10YR

File: C:\EXGINEER\PONDPACK\NORGE\NCRGE2 .PND
:flow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\N10YRZ .HYD
i low Hydrograph: C:\ENGINEER\PONDPACK\NCORGE\N100UT2 . HYD

[£2]

{FLOW HYDROGRAFH ROUTING COMPUTATION

R
1
=
=
i
1o
:_;L
=
il |
Qo
[ YR S
Ut
2]
o
U
S
tt
i
O
[\]
wn
—~

H !

l | 0.00] | | .0 L.
0323 | 2.16] | 2.2 | -0.9 1.2
0.067 | 4.320 | 6.5 | 3.3 5.6
. 100 | 6.471 | 10.8 | 11.2 14.1]
l133 | 2.631 | 15.1 | 22.4 | 26.3]
0.167 | 10,730 | 19.4 | 6.3 | al.=i
’200 ! 10.791 | 21.6 | 52.4 | 58.5 |
. 233 | 10790 | 21.6 | 66.4 | 74.0]
267 | o739 21.6 | 78.8 87.9]
L300 | 10.721 | 21,6 | 50.0 | 100.4 !
i333 | 10,791 | 21.6 | 99.9 | 111,51
B 267 | 10.781 | 21.5 | 108.8 121,51
0.400 | 10.731 | 21.6 1i6.9 | 1364
433 | 10,750 | 21.6 124.5 | 138,41
I-’é67 G.710 20.5 130.6 | 1480
0.500 | 70550 17,3 | 133.2 147, 9
. 533 | 5.39¢ | 12,9 | 131,85 | 1463
'SC— i 30240 | 2.6 126.4 140, 5]
1600 | voozl | 4.3 117.2 | £20.7]

| e
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Return Freq:
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lD—-Z Version: 5.17 S/N: Page 3 _
CUTED: 10-27-1992 09:26:25 10YR Return Freq: 10 vyears

3

Fodeodk ok ok de ke ok R o ok e R R % R oK SUIHiARY OE ROUTING COI/{PUTATIONS RS SRR EERE S EEEE RS

Pond File: C:\ENGINEER\PONDPACK\NORGE\ANORGE2 .PND
Inflow Hydrograph: C:\ENGINEER\PONDPACX\NORGE\10YR2 ,HYD
Qutflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\100UTZ LHYD

Starting Pond W.2. Elevation = 109.00 ft

¥rEe=o Jummary of Peak Outflow and Peak Elevation **=**

Peak Inflow = 10.79 ¢fs
Peak QOutflow = 7.26 ofs
Peak Elevation = 116,15 ft

FrEex® o Summary of Approximarte Peak Storage *rrwx

Initial Sterage = 0.00 ac-£ft
Peak Storage From Starmn = 0.19 ac-£ft

i}
(e
-
¥s}
a
(9]

!
th
ot

Total Storage in Pond

Varning: Inflow hydrograph truncated on right side.

»=>>> Warning, initial pond outflow > ist inflow ordinate. <«<<<c<

- e
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TIHE
(hra)
rile: o \EﬁGENEZR\?OHD?RCRENQRGZ YR2 HYD i
vile o \ENGI-iER\?OJDPAC' NORGDN A HYD

POND-2 Version:

Pond File:

Inflow Yydrograph:
putflow Hydrograph:

Peak Inflow
Peak Outflow
Peak Elevation

i

.17 S/N:

C:\ENGINEER\PQNDPACK

10YR

C:\ENGINEER\PDNDPACK\NO

10.79
7.26
110.15
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C:\EEGINEER\EOND?HCK\NO

Return
\NORGE\NORGEZ
RGEV10YRZ

RCE\LQOUT2

‘Freq:
.PND
.HYD

Page 4
10 years

.HYD
EXECUTED: 10-27-1992
09:26:25

Ny - .
Jmax =

Qmax =

Fo
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wd i
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X

wpn-2 Version: 5.17 S/N: : Page 1

CUTED: 10-27-1992 09:26:25 . 25YR Return Freq: 25 years

*‘k***************************

« %*
* NORGE COMMERCIAL CENTER *
* BASIN #2 *
X *
* %
* %*
)‘:***w*w***w**‘k***************

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\25YR2 "~ .HYD
Rating Table file: C:\ENGINEER\PONDPACK\NORGE\NORGEE .PND

-

Flevation 109.00 £t
gutflow 1.00 cfs=
Storage 0.00 ac-£t

-—--INITIAL CONDITIONS----

INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
§ELEVATIOJ! QUTFLOV | STORAGE | ! 25/t ! z2a/t + O i
b ft) I {cfsy | (amc-fr) | ! (cfs) | (cfs) 3
|mmmmmmm oo | -mmmm o | |=mmmmmmmmoes {omm oo !.
| 109.0C6 ! 1.0 | 0.000] { 0.0 | 1.0
! 109.50 2.2 | 0.0821 ! 59,3 | 62.5 |
! 10.00 5.7 0,167/ ! 121.5 | 128.2 |
| ~0.50 8.6 | 0.257} i 186.7 | 195.3 |
' 13.6 0.3511 | 254.9 | 2625 |
! 1. 16.3 0.449] | 326.2 | 342.5 |
k 12.00 i8.6 | 0.552| i 400.7 | 419,32 |
! 112.50 20.6 | 0..659] | 478.4 | 499.0 |
! 13.00 22.5 4 0.77061 i 55%.3 | 581.3

Time incrament (L} = 0.033 hre.

B N R BE mE NN NN BN BE I BN B EE mE Ee
S S A e =
[ el |
,—J
51 O
<D
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-2 Version: 5.17 S/N: Page 2
v UTED: 10-27-1992 09:26:25 25YR Return Freq: 25 years

.PND
.HYD
.HYD

C:\ENGINEER\PONDPACK\NORGE\NORGEE
C:\ENGINEBR\PDNDPACK\NORGE\ZSYRZ
C:\ENGINEER\PONDPACK\NORGE\250UT2

d File:
1ow Hydrograph:
Mfiow Hydrograph:

.

rROU C

TING

RS

.mLOW HYDROGRAPH

eTME | INFLOW | i I1+#I2 | 28/t - g t 28/t + © {0
!hrs, ! {efs) ! ! (cfs) ! {cfs) | (cf=) !
;- f==-=m=m- i Pommmmmmmmm fmmmmmmmm o -

.000 | 0.00{ ! ----- | -1.0 | 1.0}

9.033 | 2,471 | 2.5 | -0.6 | 1,84

i.om | a.94% | 7.4 | 4.4 | 5.31
.100 | 7.41) | 12.4 | 13.6 | 16.81

n.133 | g.280 | 17.3 | 26.8 | 30.91
‘.167 | 12.35) | 22.2 43.6 | 43,0}
.200 | 12.35] | 24.7 | 61.3 | 68.3]

0.233 | 12.35} | 24.7 | 77.1 i 85,01
t.267 | 12.35) | 24.7 | 91.2 | 101. 31

.300 | 12.35] | 24.7 | 1i63.2 | 115,94

0.333 | 12,38 | 24.7 | 15,1 | 123.5!

0.367 | 12,351 | 24.7 | 125.7 | 132,35
'3.400 | 12,351 | 24.7 | 135.7 | 150.4 ]

0.43% | i2.350 | 26,7 145.2 | LEG. 4

0.467 | 12,250 | 24.7 | 154.2 | 169.91

0.500 | 12,350 | 20,7 162.6 | 172,91
lo.saa z 12,357 i 24.7 | 170.5 | 187.3}

0.567 | 12.35) 24.7 178.90 | 155,21

0.600 | 5.88) | 22.2 | 182.4 | 200. 31
lo.aas 1 s.a1l | 17.3 | 181.3 ! 169, 7!

0.667 | 4.941 | 12.4 | 177.1 194, 2|

0.700 | 2,470 | 7.4 | 167.2 | 124.5°
lo.733 | D.00; | 2.5 1, 184.6 | 17G.4]

YR023_NORGE_CENTER_FARM_FRESH - 162

UTPLOW 'SLEVATION
{cfs)y | (ft)

1.00 | 109.00
1.02 | 109.00
1.21 | 109.05
1.56 1 103.13
2.07 | 1093.28
2.72 0 10939
3.51 | 109.54
a.4% | 109.58
5.29 | 10%.80
5.05 | 109.91
6.71 | 110.00
7.0% 1 Lin.ng
7.23 | 110.17
7,41, 1i.24
7.88 | 31
£.14 32
5.37 1 as
8., a0 110,56
3.94 | 110.53
5,90 | LID.EC
5.57 | 110.49
B30 1 Liu.4z
7.90 | 110,31



Page 3

2 ion: 5.17 S/N: '
UTED: 10-27-1992 09:26:25 25YR Return Fredq: 25 years

*****‘k‘k*‘k*******:’l*

«kokewowor o kowwoeok o xor . SUHMARY OF ROUTING COMPUTATIONS

C:\ENGINEER\PONDPACK\NORGE\NORGE2 .PND
C:\ENGENEER\PONDPACK\NORGE\25YR2 .HYD
C:\ENGINEER\PONDPACK\NORGE\ZSOUTZ LHYD

Pond File:
Inflow Hydrograph:
outflow Hyvdrograph:

109.00 ft

i
H
D
<
o
ot
‘,- 4
O
jon ]
]

Starving Pond W.S5.

wwxxxx gummary of Peak Outflow and Pea:

Peak Inflow = 12.35%5 ofs
Peak Outflow = 8.34 cfs
Peak Elevation = 110.53 £t

Voo o R

in

VnY

3
e}

arv of Approximate Peak 3!

itial Storage = 0.00 ac-ft
k¥ Storage Trom Storm 26 au-ft
Total Storage in Pond = 0.26 ac-ft

w»»=> WYarning, initial pond sutflow > izt inflow ordinate.

- Ee . '
[
m I
[ATIN od
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Page
POND-2 Version: 5.17 S/N:

25YR Return rreg:
PACK: EANG .PND
File: C:\ENGENEER\PONDPACK\NORGm:§2§2§2 gl
POQ? lH:%roqraph: C:\ENGINEER\PONDPACK\NOREE:igésgﬁ :éYD
gﬁiﬁizw‘éQdioéraph: C:\ENGINEER\PONDPACh\NORJE\L z

oyRoUTED

AU LLZW S 10
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-2 Version: 5.17 S/N: ‘ Page 1 ‘
UTED: 10-27-1592 09:26:25 100YR Return Freq: 100 years

**********‘k‘k*****************

* *

* NORGE COMMERCIAL CENTER *

* BASIN #2 *

* K

* *

b *

**,*****‘k‘k*********‘k**********

Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\1DOYR2 .HYD
Rating Table file: C:\BNGINEBR\PONDPACK\NORGE\NORGEZ .PND

--=-TINITIAL CONDITIONS----

Flevation = 109.00 ft
outflow = 1,00 ots
Storage = 0.00 ac-ft
INTERMEDIATE ROUTIHG
GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | 25/t i 28/t + O |
i (£L) {ecfs) { {ac-£t) | ! (cfs) | (ef3) i
= bt Bt | e | ~-m = me =1
L109.00 | 1.0 | 0,000} e 0.0 ! 1.0
[ 109.50 | 3.2 | 0.082] ; 59.3 | 62.5 !
! 110.00 .7 0D.1671 i 121.5 | 128.2 ¢
|  110.50 | 3.6 | 0.257] | 186.7 | 195.3 |
| 111.00 | 13.6 | 0.3511 ! 254.9 | 262,%
| 111.50 ¢ 16.3 | 0.4491 | 326.2 | 342.5 |
! 112.00 | 18.6 | 0.5852] | 400.7 | 41%.3 |
| 112.50 i 20,6 | 0.659] | 478.4 | 499.0 !
I 112.00 | 22.5 0.7701 1 589,3 581.5
Time increment (t) = 0.033 hrs
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Page 2

Fred:

S/N:

~q

Return 100 years

100YR

.PND
.HYD
HYD
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<

ONDPACK\NORGE\NORGE
NEER\PONDPACK\

1,
A

C:\ENGINEER\P

C:\ENG

snd File:

‘l i
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NORGE\V100YRZ
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ONDPACK\NORGEAN10Q0CUT2
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SUMMARY OF ROUTING COMPUTATIONS

- -‘”

YR023_NORGE_CENTER_FARM_FRESH - 167

Return Freq:

Page 3
100 years

gk ERE R A KR kKKK KKK

Pond File: C:\ENGINEER\PONDPACK\NORGE\NORGE2 .PND
Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\N100YR2 .HYD
Outflow Hvdrograph: C:\ENGINEER\PONDPACKX\NORGE\1000UT2 .HYD
Starting Pond W.S. Elevation = 109.00 £t
xxxx* gupmary of Peak Outflow and Peak Elevation #*****
Peak Inflow = 14.38 cfs
Peak Cutflow = 12.87 cfs
Peak Elevation = 110.93 ft
»#exx gyuymmary of Approximate Peak Storage kok ok ok x
Initial 3torage = 0.00 ac-£t
Peak Storage From Storm = 0.34 ac-ft
Total Storage in Pond = 0.34 ac-£ft
Warning: Inflew hydrograph truncated on right side
>>>>> Warning, initial pond outflow > 1lst inflow ordinate. <<<<«



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

100YR Return Freqg: 100 years
Pond File: C:\ENGINEER\PONDPACK\NORGE\NORGE2 .PND
Inflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\1OOYR2 .HYD
Outflow Hydrograph: C:\ENGINEER\PONDPACK\NORGE\1000UT2 LHAYD

EXBECUTED: 10-27-1992
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Circular Channel Analysis & Design

Solved with

Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE

Comment: STORM SEWER FROM

8 TO 7

Solve For Full Flow Capacity

Given Input Data:

Diameter....ccoo o 2.00 ft
S1OPE..vovv oo 0.0050 ft/ft
Manning’'s D....... 0.013
Discharge.. ... ... 16.00 cfs
Computed Results:

Full Flow Capacity..... 16.00 cfs

Full Flow Depth........ 2.00 ft
Velocity..oeoovee: 5.09 fps
Flow Area. .. ... 3.14 st
Critical Depth. 1.44 £t
Critical Slope.... 0.0066 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 16.00 cfs
QMAX @.94D........ 17.21 cfs

FULL

Froude Number...

Open Channel Flow Modu
Haestad Methods, Inc.

YR023_NORGE_CENTER_FARM_FRESH - 169
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 8 TO 7
Solve For Actual Depth

Given Input Data:

Diameter.........: 2.00 ft
SL1OPE. v evvrnnnnnns 0.0050 ft/ft
Manning’'s n....... 0.013
Discharge........: 8.05 cfs
Computed Results:
Depth......coovvnn 1.00 £t
VeloCitV. . ewewonon 5.10 fps
FTlow Ared.......-- 1.58 sf
Critical Depth.... 1.01 ft
Critical Slope.... 0.0049 fr/ft
Percent Full...... 50.19 %
Full Capacity..... 16.00 ¢fs
QMAX @.94D........ 17.21 cfs

Froude Number..... 1.01 (flow 1is Supercritical)

Open Channel Flow Module, Version 3.41 {(c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 10 TO S
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 1.25 ft
S1OPE. e nneenns 0.0050 ft/ft
Manning’'s n....... 0.013
Discharge......... 4.57 cfs
Computed Results:

Full Flow Capacity..... 4.57 cfs

Full Flow Depth........ 1.25 ft
Velocitv.......... 3.72 fps
Flow Area........: 1.23 sf
Critical Depth.. 0.87 ft
Critical Slope.... 0.0073 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 4.57 cfs
OMAX @.94D........ 4.91 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.41 (c) 1991
Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Haestad Methods,
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 10 TO 9
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.25 ft
Slope......coovun 0.0050 ft/ft
Manning’'s n....... 0.013
Discharge......... 4.52 cfs
Computed Results:
Depth............. 1.01 ft
Velocity......ovo.. 4.24 fps
Flow Area......... 1.07 st
Critical Depth.... 0.86 ft
Critical Slope.... 0.0073 ft/ft
Percent Full...... 81.03 %
Full Capacity..... 4.57 cts
OMAX @.94D........ 4.91 cfs
Froude Number..... 0.72 (flow is Subcritical)

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’'s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 9 TO 7
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 1.50 £t
Slope.....oieeun.n 0.0050 ft/ft
Manning’s n....... 0.013
Discharge......... 7.43 cfs
Computed Results:

Full Flow Capacity..... 7.43 cfs

Full Flow Depth........ 1.50 £t
Velocity.......... 4.20 fps
Flow Area......... 1.77 st
Critical Depth.... 1.06 ft
Critical Slope.... 0.0070 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 7.43 c¢fs
QMAX @.94D........ 7.99 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.41 (e¢) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury,

YR023_NORGE_CENTER_FARM_FRESH - 173
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Circular Channel Analysis & Design
Solved with Manning’'s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 9 TO 7
Solve For Actual Depth

Given Input Data:
Diameter..........
Slope. ...
Manning’'s n.......
Discharge.........

~N O O =

Computed Results:
Depth.............
Velocity..........

Flow Area.........
Critical Depth....
Critical Slope....
Percent Full...... 8
Full Capacity.....
QMAX @.94D........
Froude Number.....

O~ NP O

.50
.005
.013
.37

.22
.79
.54
.05
.007
.27
.43
.99
.74

ft
0 ft/ft

cfs

ft
fps
st
ft
0 ft/ft

K

cfs
cfs

(flow is Subcritical)

Open Channel Flow Module, Version 3.41 (¢)
Haestad Methods, Inc. * 37 Brookside R4 *

YR023_NORGE_CENTER_FARM_FRESH - 174
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 7 TO 6
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 2.00 ft
S1Oope..couvveraenns 0.0050 ft/ft
Manning’'s n....... 0.013
Discharge......... 16.00 cfs
Computed Results:

Full Flow Capacity..... 16.00 cfs

Full Flow Depth........ 2.00 ft
Velocity...o v 5.09 fps
Flow Area......... 3.14 sf
Critical Depth.... 1.44 ft
Critical Slope.... 0.0066 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 16.00 cfs
QMAX @.94D........ 17.21 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

YR023_NORGE_CENTER_FARM_FRESH - 175
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Circular Channel Analysis & Design
Solved with Manning’'s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 7 TO 6
Solve For Actual Depth

Given Input Data:

Diameter.......... 2.00 ft
Slope............. 0.0050 ft/ft
Manning’'s n....... 0.013
Discharge......... 13.54 cfs
Computed Results:
Depth............. 1.41 ft
Velocity.......... 5.71 fps
Flow Area......... 2.37 st
Critical Depth.... 1.33 ft
Critical Slope.... 0.0059 ft/ft
Percent Full...... 70.59 %
Full Capacity..... 16.00 cfs
QMAX @.94D........ 17.21 c¢fs
Froude Number..... 0.88 (flow is Subcritical)

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE

Comment:

STORM SEWER FROM 12 TO 11

Solve For Full Flow Capacity

Given Input Data:

Computed
Full
Full

Open Channel Flow Module,

Diameter.......... 1.25 ft
Slope. ..o 0.0050 ft/ft
Manning's n....... 0.013
Discharge......... 4.57 cfs
Results:

Flow Capacity..... 4.57 cfs
Flow Depth........ 1.25 ft
Velocity.......... 3.72 fps
Flow Area......... 1.23 st
Critical Depth.... 0.87 ft
Critical Slope.... 0.0073 ft/ft
Percent Full...... 100.00 %

Full Capacity..... 4.57 cfs
OMAX @.94D........ 4.91 cfs
Froude Number..... FULL

Haestad Methods, Inc.

YR023_NORGE_CENTER_FARM_FRESH - 177
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Circular Channel Analysis & Design
Solved with Manning’'s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 12 TO 11
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.25 ft
Slope....ovuvvnn.. 0.0050 ft/ft
Manning’s n....... 0.013
Discharge......... 2.85 cfs
Computed Results:
Depth............. 0.72 £t
Velocity....... ... 3.93 fps
Flow Area......... 0.73 sf
Critical Depth.... 0.68 ft
Critical Slope.... 0.0059 ft/ft
Percent Full...... 57.22 %
Full Capacity..... 4.57 cfs
QMAX @.94D........ 4.91 cfs
Froude Number..... 0.90 {(flow is Subcritical)

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel

Worksheet Name: NORGE

Comment: STORM SEWER FROM 11 TO 6

Solve For Full Flow Capacity

Given Input Data:

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

Computed Results:

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

Open Channel Flow Module,

Haestad Methods, Inc.

YR023_NORGE_CENTER_FARM_FRESH - 179

*

~J O O

NN OO RRr P B P

- Uniform flow

.50 ft
.0050 ft/ft
.013

.43 cfs

.43 cfs

.50 ft

.20 fps

.77 sf

.06 ft
.0070 ft/ft
.00 %

.43 cfs

.99 c¢fs

FULL

Version 3.41 (c¢) 1991
37 Brookside Rd

* Waterbury,

Ct 06708



Circular Channel Analysis & Design
Solved with Manning’s Egquation

Open Channel - Uniform flow

Worksheet Name: NORGE

Comment: STORM SEWER FROM 11 TO 6

Solve For Actual Depth

Given Input Data:

Diameter.......... 1.50 ft
S1lOPe. v innnn.. 0.0050 ft/ft
Manning’s n....... 0.013
Discharge......... 5.14 cfs
Computed Results:
Depth............. 0.92 ft
Velocity.......... 4.54 fps
Flow Area......... 1.13 sf
Critical Depth... 0.87 ft
Critical Slope.... D.0058 ft/ft
Percent Full...... 61.18 %
Full Capacity..... 7.43 cfs
OMAX @.94D........ 7.99 cfs
Froude Number..... 0.91 (flow is Subcritical)

Open Channel Flow Module, Version 3.41 (c¢) 1991

Haestad Methods, Inc.

YR023_NORGE_CENTER_FARM_FRESH - 180
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Circular Channel Analysis & Design
Solved with Manning’s Eguation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 6 TO 5
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 3.00 £t
Slope.......cvo .. 0.0050 ft/ft
Manning’'s n....... 0.013
Discharge......... 47.16 cfs
Computed Results:

Full Flow Capacity..... 47.16 cfs

Full Flow Depth........ 3.00 ft
Velocity.......... 6.67 fps
Flow Area......... 7.07 st
Critical Depth.... 2.24 ft
Critical Slope.... 0.0061 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 47.16 c¢fs
QMAX @.94D........ 50.73 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

YR023_NORGE_CENTER_FARM_FRESH - 181
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Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: NORGE

Comment: STORM SEWER FROM 6 TO 5

Solve For Actual Depth

Given Input Data:

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

Computed Results:

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

.00 ft

ce 3

o 0

e 0.013
8.35 cfs

1.30 ft
6.25 fps
ce 2.93 st
1
0

.37 ft

.. 43.31 %
... 47.16 cfs
C e 50.73 c¢fs

.0050 ft/ft

.0041 ft/ft

e 1.11 (flow is Supercritical)

Open Channel Flow Module, Version 3.41

Haestad Methods, Inc.

YR023_NORGE_CENTER_FARM_FRESH - 182
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 5 TO 4
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 3.00 £t
Slope............. 0.0050 ft/ft
Manning’'s n....... 0.013
Discharge......... 47.16 cfs
Computed Results:

Full Flow Capacity..... 47.16 cfs

Full Flow Depth........ 3.00 ft
Velocity.......... 6.67 fps
Flow Area......... 7.07 sf
Critical Depth.... 2.24 ft
Critical Slope.... 0.0061 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 47.16 cfs
QMAX @8.94D........ 50.73 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

YR023_NORGE_CENTER_FARM_FRESH - 183
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Circular Channel Analysis & Design
Solved with Manning’'s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 5 TO 4
Solve For Actual Depth

Given Input Data:

Diameter.......... 3.00 ft
Slope.....veevun.. 0.0050 ft/ft
Manning’'s n....... 0.013
Discharge......... 19.13 cfs
Computed Results:
Depth............. 1.33 ft
Velocity.......... 6.32 fps
Flow Area......... 3.03 sf
Critical Depth.... 1.40 ft
Critical Slope.... 0.0041 ft/ft
Percent Full...... 44.33 %
Full Capacity..... 47.16 cfs
QMAX @.94D........ 50.73 cfs
Froude Number..... 1.11 (flow is Supercritical)

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 13 TO 4
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 1.50 ft
Slope....cvvivven.. 0.0050 ft/ft
Manning‘s n....... 0.013
Discharge......... 7.43 cfs
Computed Results:

Full Flow Capacity..... 7.43 cfs

Full Flow Depth........ 1.50 ft
Velocity.......... 4.20 fps
Flow Area......... 1.77 st
Critical Depth.... 1.06 ft
Critical Slope.... 0.0070 ft/ft
Percent Full...... 100.00 3%
Full Capacity..... 7.43 cfs
OMAX @.94D........ 7.99 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.41 (é) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

YR023_NORGE_CENTER_FARM_FRESH - 185
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Circular Channel Analysis & Design
Solved with Manning’'s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 13 TO 4
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.50 ft
Slope.......c.v.v.. 0.0050 ft/ft
Manning’s n....... 0.013
Discharge......... 2.92 cfs
Computed Results:
Depth............. 0.65 ft
Velocity.......... 3.95 fps
Flow Area......... 0.74 sf
Critical Depth... 0.65 ft
Critical Slope.... 0.0051 ft/ft
Percent Full...... 43.56 %
Full Capacity..... 7.43 cfs
QMAX @.94D........ 7.99 cfs
Froude Number..... 0.99 (flow is Subcritical)

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 4 TO 3
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 3.00 ft
Slope............. 0.0050 ft/ft
Manning‘s n....... 0.013
Discharge......... 47.16 cfs
Computed Results:

Full Flow Capacity..... . 47.16 cfs

Full Flow Depth........ 3.00 ft
Velocity.......... 6.67 fps
Flow Area......... 7.07 st
Critical Depth.... 2.24 ft
Critical Slope.... 0.0061 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 47.16 cfs
OMAX @.94D........ 50.73 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.41 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

YR023_NORGE_CENTER_FARM_FRESH - 187
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Circular Channel Analysis & Design
Solved with Manning’'s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE

Comment: STORM SEWER FROM 4 TO 3

Solve For Actual Depth

Given Input Data:

Diameter.......... 3.00 ft
Slope............. 0.0050 ft/ft
Manning’'s n....... 0.013
Discharge......... 21.50 cfs
Computed Results:
Depth....veeeien. 1.42 ft
Velocity.... ..o, 6.52 fps
Flow Area......... 3.30 sf
Critical Depth.... 1.49 ft
Critical Slope.... 0.0042 ft/ft
Percent Full...... 47.38 %
Full Capacity..... 47.16 cfs
QMAX @8.94D........ 50.73 cfs
Froude Number..... 1.09 (flow is Supercritical)

Open Channel Flow Module, Version 3.41 (c) 1991

Haestad Methods, Inc.

YR023_NORGE_CENTER_FARM_FRESH - 188
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE
Comment: STORM SEWER FROM 14 TO 15
Solve For Full Flow Capacity

Given Input Data:

Diameter.......... 1.50 ft
SlOopPE. ..t tenans 0.0050 ft/ft
Manning’'s n....... 0.013
Discharge......... 7.43 cfs
Computed Results:

Full Flow Capacity..... 7.43 cfs

Full Flow Depth........ 1.50 ft
Velocity.......... 4.20 fps
Flow Area......... 1.77 st
Critical Depth.... 1.06 ft
Critical Slope.... 0.0070 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 7.43 cfs
QMAX @.94D........ 7.99 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.41 (c¢) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

YR023_NORGE_CENTER_FARM_FRESH - 189
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: NORGE

Comment: STORM SEWER FROM 14 TO 15

Solve For Actual Depth

Given Input Data:

Diameter.......... 1.50 ft
Slope. ..o, 0.0050 ft/ft
Manning’s n....... 0.013
Discharge......... 5.07 cfs
Computed Results:
Depth............. 0.91 ft
Velocity.......... 4.52 fps
Flow Area......... 1.12 sf
Critical Depth.... 0.87 ft
Critical Slope.... 0.0058 ft/ft
Percent Full...... 60.63 %
Full Capacity..... 7.43 cfs
QOMAX @.94D........ 7.99 cfs
Froude Number..... 0.91 (flow is Subcritical)

Open Channel Flow Module, Version 3.41 (c) 1991

Haestad Methods, Inc.

YR023_NORGE_CENTER_FARM_FRESH - 190
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GEOTECHNICAL ENGINEERING STUDY
NORGE CENTER FOOD LION STORE
JAMES CITY COUNTY, VIRGINIA

Prepared for
Michael Baker, Jr., Inc.

by

Combined Technologies, Inc.
510 Eastpark Court, Suite 120
Sandston, Virginia 23150

April, 1992
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COMBINED TECHNOLOGIES, INC.

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:

We 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 2-1/2 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 1-1/2 inches of asphalt surface is recommended
in drive lanes and roadways utilized by trucks. 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 docks, are also provided. Results of field percolation testing is presented.
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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 develops, please call us at your convenience.

Very truly yours,

COMBINED TECHNOLOGIES, INC.

s 4ol CCRTIFICATE Mo
Project Engineer . 01622

A S cey

John H. Brewer,Ph.D., P.E
Project Engineer

MDB/JHB/fih
3300-01.rep
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Proposed Norge Center Food Lion 3
James City County, Virginia
CTI1 Job No. R-3300-92

1.0 INTRODUCTION

In accordance with our proposal and contract dated March 16, 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 SUBSURFACE 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 was 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 barrel 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.

2.1  Subsurface Conditions
The site lies in the eastern coastal plain in an area geologically mapped as the Coastal Plai.n
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.

COMBINED TECHNOLOGIES. INC.
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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 Resistance values on the
order of 4 to 9 blows per foot were observed in this soil layer. Below this strata in borings B-1
to B-5, soil generally described as "firm, moist, brown and gray sandy CLAY" exhibiting
Standard Penetration Resistance values on the order of 9 blows per foot was encountered. Soils
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 are not expected to interfere with construction
operations.

3.0 GEOTECHNICAL RECOMMENDATIONS
3.1  Site Preparation and Structural Backfill Installation

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 roller prior to
installation of structural fill.

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 maximum dry density as
determined by ASTM D-698 (the Standard Proctor) or equivalent. On site soils appear 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 included 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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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 1-1/4 inches should be anticipated with
approximately 80 percent of this settlement occurring during the construction process.
Differential settlements on the order of 1/2 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 2-1/2 inches of asphalt
concrete surface material. A pavement section consisting of 8 inches of VDOT size No. 21-A
crushed stone under 5-1/2 inches of B-3 base material, and surfaced with 1-1/2 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 Field 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 3-1/2 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. 1

Soil Profile: 30" Hole

o"-12" Damp, brown, silty SAND with humus.
12"-24" Damp, brown, fine SAND.
24"-30" Moist, red-brown, SAND with clay.
Soil Profile: 60" Hole:
o"-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 0" o"
10 3" 12"
20 4" 19"
30 5" 20"
60 9" 29"
90 10.5" 31.5"
120 12" 36"
150 13" 38"
180 15.5" 39"

* 30" hole caved in @ 24".
*k 60" hole caved in @ 48".
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Percolation Test No. 2

Soil Profile: 30" Hole

o"-12" Damp, brown, SAND with silt and humus.
12"-30" Damp, brown, fine SAND.
Soil Profile: 60" Hole:
o"-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 Level
(min) (Depth from surface)
30" Hole* 60" Hole**
0 Oll ) 0"
30 9.5" 19.5"
60 17" 24"
90 19" 27.5"
120 21.5" 28"
150 24" 29"
* 30" hole remained open.

*k 60" hole caved in @ 40".

4.0 GENERAL COMMENTS

This report has been prepared for the purpose 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 assist 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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APPENDIX

General Conditions

Site Map and Boring Location Plan

Boring Logs B-1 through B-9, CBR-1, CBR-2
Notes to Boring Logs

Summary of Laboratory Test Results
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GENERAL CONDITIONS

The analysis, conclusions and recommendations submitted in
this report are based on the evaluation previously outlined and the
data was collected at the points shown on the attached location
plan. This report does not reflect specific variations that may
occur between test locations. The borings were located where site
conditions permitted and where it is believed that representative
conditions 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. If
variations become evident at any time before or during the course
of construction it will be necessary to make a re-evaluation of the
conclusions and recommendations of this report and further
exploration, observation and/or testing may be required.

This report has been prepared in accordance with generally
accepted soil and foundation engineering practices and makes no
other warranties, either expressed or implied, as to the
professional advice under the terms of our agreement and included
in this report. The recommendations contained herein are made with
the understanding that the contract documents between the owner and
foundation or earthwork contractor; or between the owner and the
general contractor and between the general contractor and the
caisson, foundation, excavating and earthwork subcontractors, if
any, shall require that the contractor certify that all work in
connection with foundations, piles, caissons, compacted fills and
other elements of the foundation or other support components are in
place at the locations, with proper dimensions and plumb, as shown
on the plans and specifications for this project. Further, that
the contractor shall certify that the materials used are of the
types, quantity and quality required by the plans and
specifications for the project. '

Further, it is understood that the contract documents will
specify that the contractor will, upon becoming aware of apparent
or latent subsurface conditions differing from those disclosed by
the original soil investigation work, promptly notify the owner,
both verbally to permit immediate verification of the change and in
writing, as to the nature and extent of the differing conditions
and that no claim by the contractor for any conditions differing
from those anticipated in the plans and specifications and
disclosed by the soil studies will be allowed under the contract
unless the contractor has so notified the owner both verbally and
in writing, as required above, of such changed conditions. The
owner will, in turn, promptly notify this firm of the existence of
such unanticipated conditions and will authorize such further

investigation as may be required to properly evaluate these
conditions.

COMBINED TECHNOLOGIES, INC.
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roposed Norge Center Food Lion
ames City County, Virginia
CTI Job No. R-3300-92

N

BORING LOG
PROJECT: TOTAL DEPTH|ELEVATION|BORING
Norge Center Food Lion Store 20.0 ft. * % B-1
SIZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
6" Cutter Head R-3300-92 April 14, 1992
Observed @ 18.0 ft.
DRILLING METHOD DRILLER DATE COMPLETED
Hollow Stem Auger|J. Ayers April 14, 1992
DEPTH CLASSIFICATION SAMPLE| FROM |BLOWS|REMARKS
in NUMBER TO per
FEET FOOT=*
1.0 Damp, brown, silty SAND with 1 0.5’
humus. f_ 1.5/ 5
2 2.57
Loose to firm, damp, brown 3.57 5
5 SAND with clay. 3 4.57
5.5/ 6
4 7.5/
8.5/ 7
5 9.5/
10 10.57/ 14
13.
Firm, damp to wet, brown, 6 14.5°
SAND. 15.57 13
10.07
20 7 20.07 7

Boring terminated @ 20.0 ft.

w [\V]
o &)

(9]
(8}

f[HH[HH{HH HH[(OH[HH[HK

* ASTM 1586 ** Datum site survey

Il B N S B B B B B T B B D B B BN B e
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Proposed Norge Center Food Lion
James City County, Virginia
CTI Job No. R-3300-92

BORING LOG
PROJECT: TOTAL DEPTH|ELEVATION |BORING
Norge Center Food Lion Store 20.0 ft. *% B-2
SIZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
6" Cutter Head R-3300-92 Water observed @ 16.0’.| April 14, 1992
DRILLING METHOD DRILLER DATE COMPLETED
Hollow Stem Auger|J. Ayers April 14, 1992
DEPTH CLASSIFICATION SAMPLE| FROM |BLOWS|REMARKS
in NUMBER TO per
FEET FOOT*
1.0 Damp, brown, silty SAND with 1 0.57 4
—~—— |with humus. f 1.57
- 2 2.5/ 3
~— Loose to firm, damp, brown 3.5/
5 ——— SAND with silt. 3 4.5/ 9
— 5.57
- 4 7.57 9
—— 8.5/
- 5 9.5’ 13
The— 10. 5’
Firm, moist, gray, silty SAND. 14.57| 10
‘ 15.57
Loose, wet, brown, silty SAND. 10.07 5
20.07

Boring terminated @ 20.0 ft.

35

* ASTM 1586 ** Datum site survey

f[l'fff[l'l'”[”l'l' fol'l'[fo
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BORING LOG
l PROJECT: TOTAL DEPTH|ELEVATION |BORING
Norge Center Food Lion Store 20.0 ft. B-3
SIZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
l 6" Cutter Head R-3300-92 Water observed @ 14.0'. April 14, 1992
DRILLING METHOD DRILLER DATE COMPLETED
l Hollow Stem Auger|J. Ayers April 14, 1992
DEPTH CLASSIFICATION SAMPLE| FROM |BLOWS|REMARKS
I in NUMBER| TO per
FEET FOOT*
Damp, brown, silty SAND with 1 0.5/ 7
I —— |humus. l_ 1.5/
- 2 2.5/ 5
-~— Loose, damp, brown, SAND with 3.5/
I 5 ——clay. 3 4.57 6
-~ 5.57
-— 4 7.571 11
l ~— 8.5/
— 5 9.5/ S
10 —— 10.57
—~— Loose, moist, gray, clayey
——i SAND. 6 14.57 4
I15 —~— 15.57
I - 1000’
20 7 20.0/ 8
I —~— Boring terminated @ 20.0 ft.
I25 —
30 ———
q35 —
I * ASTM 1586 ** Datum site survey

COMBINED TECHNOLOGIES. INC.




Proposed Norge Center Food Lion
James City County, Virginia
CTI Job No. R-3300-92

BORING LOG
PROJECT: TOTAL DEPTH|ELEVATION | BORING
Norge Center Food Lion Store 20.0 ft. B-4
SIZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
6" Cutter Head R~-3300-92 Water observed @ 18.0’. April 14, 1992
DRILLING METHOD DRILLER DATE COMPLETED
Hollow Stem Auger|J. Ayers April 14, 1992
DEPTH CLASSIFICATION SAMPLE| FROM |BLOWS|REMARKS
in NUMBER| TO per
FEET FOOT*
Damp, brown, silty SAND with 1 0.5’ 6
— |humus. r 1.5/
- — 2 2.5/ 8
—~— Loose, moist, brown, SAND with 3.57
5 ——clay. 3 4.57 8
-~ 5.5/
- 4 7.5’ 9
—~— 8.5/
—— 5 9.57 9
10 — 10.5’
~— Firm, moist, brown and gray 6 14.57| 10
15 ——mottled, sandy CLAY. 15.57
—~— Loose, wet, brown, SAND with
~—silt. 10.0/
20 7 20.0/ 5
~— Boring terminated @ 20.0 ft.
25 —~—
30 ~—
35 —

* ASTM 1586 ** Datum site survey

S, INC.
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I Proposed Norge Center Food Lion
James City County, Virginia
CTI Job No. R-3300-92

' BORING LOG
PROJECT: TOTAL DEPTH|ELEVATION|BORING
Norge Center Food Lion Store 20.0 ft. * % B-5
SIZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
l 6" Cutter Head R-3300-92 |Water observed @ 20.0’. April 14, 1992
DRILLING METHOD DRILLER DATE COMPLETED
I Hollow Stem Auger|J. Ayers April 14, 1992
DEPTH CLASSIFICATION SAMPLE| FROM |BLOWS|REMARKS
in NUMBER| TO per
FEET FOOT*
Moist, brown, silty SAND with 1 0.5/ 5
I —— |hunus. ’_ 1.57
-] 2 2.5/ 3
—~— Loose, damp, brown, SAND with 3.5/
l 5 ~——clay. 3 4.5’ 7
- 5.5/
- 4 7.57 9
— 8.5/
—— 5 9.5/ 9
10 —— 10.57
~—| Stiff to firm, moist, brown and| 6 14.57] 10
l 15 ——gray, sandy CLAY. 15.57
l -— 10.0/
20 — 7 20.0/ 5
I — Boring terminated @ 20.0 ft.
l 25 ~——]
30 ——
l 35 ~—
l * ASTM 1586  ** Datum site survey
l COMBINED TECHNOLOGIES, INC.
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' Proposed Norge Center Food Lion
James City County, Virginia
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BORING LOG

PROJECT: TOTAL DEPTH|ELEVATION |BORING
Norge Center Food Lion Store 15.0 ft. * % B-6

SIZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
6" Cutter Head R-3300-92 No water encountered. April 14, 1992

DRILLING METHOD DRILLER DATE COMPLETED
Hollow Stem Auger|J. Ayers April 14, 1992

DEPTH CLASSIFICATION SAMPLE| FROM |BLOWS|REMARKS
in NUMBER TO per
FEET FOOT*

humus. 1.5/

2 2.5/ 4
3.5/
Loose to firm, damp, brown 3 4.5/ 5
SAND with clay. 5.5/
4 7.57 7
8.5/
5 9.5’ 10
10.57

(3]

frHH[HH[HH[HHrHHfHH[Hf

10

15
20
25
30
35

I Damp, brown, silty SAND with [— 1 0.5’ 7

14.0'
6 15.07 9

Boring terminated @ 15.0 ft.

. * ASTM 1586 ** Datum site survey

TIES. INC.
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Proposed Norge Center Food Lion
James City County, Virginia
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BORING LOG
l PROJECT: TOTAL DEPTH|ELEVATION | BORING
Norge Center Food Lion Store 15.0 ft. k% B-7
SIZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
6" Cutter Head R-3300-92 No water encountered. April 14, 1992
DRILLING METHOD DRILLER DATE COMPLETED
l Hollow Stem Auger|J. Ayers April 14, 1992
DEPTH CLASSIFICATION SAMPLE| FROM |BLOWS|REMARKS
l in NUMBER| TO per
FEET FOOT*
Damp, brown, silty SAND with 1 0.5/ 6
——— | humus. l— 1.5/
—— 2 2.57 4
— Loose, moist, brown, SAND with 3.57
' 5 clay. 3 4.5/ 7
- 5 . 5 !
- 4 7.57 °
l -— 8.5’
- 5 9.5/ 8
10 — 10.57
—— 6 14.07 7
l 15 — 15.0’
— Boring terminated @ 15.0 ft.
20 —
l25 —~—
30 ——

* ASTM 1586 ** Datum site survey

-r_,;

HNOLOGIES, INC.
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IProposed Norge Center Food Lion
James City County, Virginia
CT1 Job No. R-3300-92

I BORING LOG
l PROJECT: TOTAL DEPTH|ELEVATION|BORING
Norge Center Food Lion Store 15.0 ft. * % B-8
SIZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
l 6" Cutter Head R-3300-92 |No water encountered. April 14, 1992
DRILLING METHOD DRILLER DATE COMPLETED
l Hollow Stem Auger|J. Ayers : April 14, 1992
DEPTH CLASSIFICATION SAMPLE| FROM |BLOWS|REMARKS
l in NUMBER| TO per
FEET FOOT*
Damp, brown silty SAND with 1 0.5 5
l -— |humus. l— 1.5/
] ' 2 2.57 3
—~— Loose, damp, brown SAND with 3.5
l 5 —— CLAY. 3 4.5’ 5
- 5.5'
— 4 7.57 8
. — 8.5’
- 5 9.5/ 5
10 —— 10.57/
- 6 14.0/ 6
' 15 15.07
— Boring terminated @ 15.0 ft.
20 ——
l25 —
30 —

* ASTM 1586 ** Datum site survey

-F_?
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IProposed Norge Center Food Lion
James City County, Virginia
CTI Job No. R-3300-92

BORING LOG
l PROJECT: TOTAL DEPTH| ELEVATION|BORING
Norge Center Food Lion Store 15.0 ft. * % B-9
: SIZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
l 6" Cutter Head R-3300-92 |No water encountered. April 14, 1992
DRILLING METHOD DRILLER DATE COMPLETED
' Hollow Stem Auger|J. Ayers April 14, 1992
D}.SPTH CLASSIFICATION SAMPLE| FROM |BLOWS]|REMARKS
l in NUMBER| TO per
FEET FOOT*
Damp, brown, silty SAND with 1 0.5 6
l —~—{ |humus. I— 1.57
- 2 2.5/ 4
— Loose, damp, brown, SAND with 3.57
I 5 =———clay. 3 4.5’ 5
5.5/
— Loose to firm, damp, gray SAND.| 4 7.5’ 8
™ 8.5’
l - 5 9.5/ 9
10 —~— 10.57
-~ 6 14.0’| 10
l 15 - 15.0
-~—{Boring terminated @ 15.0 ft.
20 —
l 25 —
30 ——
l 35 ——i
l * ASTM 1586 ** Datum site survey
l COMBINED TECHNOLOGIES. INC.
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l BORING LOG
PROJECT: TOTAL DEPTH|ELEVATION | BORING
Norge Center Food Lion Store 5.0 ft. %% CBR-2
: SIZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
l 6" Cutter Head R-3300-92 No water encountered. April 14, 1992
DRILLING METHOD DRILLER DATE COMPLETED
l Hollow Stem Auger|J. Ayers April 14, 1992
DEPTH CLASSIFICATION SAMPLE| FROM |BLOWS|REMARKS
in NUMBER| TO per
FEET FOOT*
_ Damp, brown, silty SAND with 1 0.5’ 8
I — | hunmus. I— 1.5’
- 2 2.57 6
—~— Loose, damp, brown, clayey 3.57
l 5 ~—— SAND. r 3 4.0’ 9
5.0/
-—— Boring terminated @ 5.0 ft.
10 ——
I 15 ——
20 ——
I 25 ~—
30 ——
I 35 ——
I * ASTM 1586 ** Datum site survey
l COMBINED TECHNOLOGIES, INC.
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>r@ibsed Norge Center Food Lion
lames City County, Virginia

:!i]ob No. R-3300-92
BORING LOG
leJEc'r: TOTAL DEPTH|ELEVATION|BORING
Norge Center Food Lion Store 5.0 ft. *% CBR-1
ZE & BIT JOB NO. WATER LEVEL DATA DATE STARTED
" cutter Head R-3300-92 No water encountered. April 14, 1992
ILLING METHOD DRILLER DATE COMPLETED
ollow Stem Auger|J. Ayers April 14, 1992
EPTH CLASSIFICATION SAMPLE| FROM |BLOWS REMARKS
in NUMBER TO per
EET FOOT*
Damp, brown, silty SAND with 1 0.5’ 6
humus. [ 1.5
2 2.57 6
Loose, damp, brown, SAND with 3.5/
clay. 3 4.0’ 6
_-| J 5 . 0 14

Boring terminated € 5.0 ft.

-
f [Hf

30

35

* ASTM 1586 *% Datum site survey

ol BN
N

COMBINED TECHNOLOGIES. INC.
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NOTES

GRADATION DESCRIPTION & TERMINOLOGY:

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 #200 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.

Major Descriptive Term
Component Of Components Also Percent Of
Of Sample Size Range Present in Sample Dry Weight
Boulders Over 8 in. (200 mm) Trace 1-9
Cobbles 8 inches to 3 inches Little 10- 19

(200 mm to 75 mm)
Gravel 3 inches to #4 sieve Some 20 - 34
(75 mm to 4.76 mm)
Sand #4 to #200 sieve And 35-50
{4.76 mm to 0.074 mm)
Silt Passing #200 sieve
(0.074 mm to 0.005 mm)
Clay Smaller than 0.005 mm
CONSISTENCY OF COHESIVE SOILS:
Unconfined Compressive
Strength Qu, tsf Consistency
<0.25 Very Soft
0.25-0.49 Soft
0.30 - 0.99 Medium (Firm)
1.00 - 1.99 Stiff
2.00 - 3.99 Very Stiff
4.00 - 8.00 Hard
>8.00 Very Hard
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CORRELATION OF PENETRATION RESISTANCE WITH
RELATIVE DENSITY AND CONSISTENCY

NO. OF BLOWS. N RELATIVE DENSITY

0-3 VERY LOOSE
4-9 LOOSE
SANDS 10-19 FIRM
20-29 VERY FIRM
30-50 DENSE
OVER 50 VERY DENSE
CONSISTENCY
0-2 VERY SOFT
3-4 SOFT
SILTS AND CLAYS 5-8 FIRM
9-15 STIFF
16-30 VERY STIFF
30-50 HARD
OVER 50 VERY HARD
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DRILLING PROCEDURES

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 2113-70. The undisturbed sampling procedure is described by ASTM
specification D 1587.

COMBINED TECHNOLOGIES, INC.
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MOISTURE DENSITY (Proctor) CURVE /7S7Af D-698

Borrow Site: MoRge Cemrer. Fosd Lioal ~ CBR-

Soil Description:

//9

09 ,@\
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107 .

/06 G

705 \

o/ \
/02 \

toQrR-0E 3 C

(pct) soz

10/ \

700

/106 o 12 (3 14 15 76 77 7
Water Content (%)

Optimum Moisture Content: /3.4 %
Maximum Dry Density: /¢8.8 pct

COMBINED TECHNOLOGIES, INC.
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MOISTURE DENSITY (Proctor) CURVE FS7AY-D-698

Borrow Site: A/géllg' CANIER  Loop Lions (BR-Z

Soil Description:

Vi

w =l

/2 Vi

2 AN

V{4

/700

729

toQR-0E RS g

/708

(pct) so07

796

704

8 1 w0 it & 13 14 15 16 1 %
Water Content (%)

Optimum Moisture Content: /.¢& %

Maximum Dry Density: _/¢. 9 pcf

COMBINED TECHNOLOGIES, INC.
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NORGE_COMMERCIAL CENTER INFILIRATION TRENCH g1 ( YR "”) SWM F‘ /

Input Parameters

BASIN 1 [
Site Area t 6,670 Acres ('Y
Areo served by BMP(X) v 100.00 »
Effective Area of Site t 6,670 Acres
Impervious Cover Pre(%) v 16,00 PRE
Impervious Cover Post(%) 1 60,00 POST
Devetopment Type ' New Development ROUTED
Average Annual RaInfall(Inches) 44,0

° | WS. ELEV.

Qutput Values STORAGE

Pre -Development Pollutent Load: 10,19 Lbs/Yr €0.9 Lbs/Ac/Yr Crop)

Post-Deve lopment Pollutant Load: 15.93 Lbs/Yr
Required Removal Efficiency(x) 1 36. 03 BASIN 2 (Y¢
NORGE_COMMERCIAL CENTER INFILTRATION TRENCH 42 ( YC 02 3) PRE
POST
Input Parometers
P ROUTED
Site Area ' 4,070 Acres WS, ELEY,

Area served by BMP(%) v 100,00

Effective Area of Site ! 4.070 Acres S TORAGE
Impervious Cover Pre(%) + 16,00

1
]
1

Impervious Cover Post(%) 60.00
Development Type New Deve iopment
Average Annual Roinfall(Inches) 44.0

Dutput Values

Pre -Development Pollutant Load: 3.66 Lbs/Yr (0.9 Lbs/Ac/Yr Crop>
Post-Development Pollutant Load: 5.73 Lbs/Yr
Required Remova l EfficiencyCZ) + 36,07

Valid BMP's
BMP_TYPE -BMP Points Removal Efficiency(%)
Infiltration Trench (.5 IN/AC)S 9 « 50- 70>
(1.0 IN/AC) 10
Infiltroation Basin (€0.5 IN/AC) 9 ¢ S0~ 70»
(1.0 IN/AC) i0

NORGE COMMERCIAL CENTER INFILTRATION TRENCH 81 (YR onr)
Feasibility Input Parometers

Infiltration Rote(In/Hr): 5.00 »

Maximum Allowable Storoge Time of Trench(Hrs): 72

Void Roatio Trench Medium: 0,40

Depth to Seasonal High Groundwoter Toble(Ft): >15,00

Min. Dist. from Trench bottom to Groundwoter Toble(Ft): 2.00

Maximum Trench Depth(Ft): }3.00
Design Input Poronetefs

Increase in Runoff Depth(In): 1,00 :
Contributing Droinoge Ar@adSq Fith, 174327
Depth of Trench(Ft>s 6,00 i ;

Trench Area(Sq Ft>' 6158 i .

NORGE_COMMERCIAL CENTER INFILTRATION TRENCH #2 (Y€ 023)

1
Feosibility Input Parometersg

3.50 »
tion RateCIn/Hr)¢
agi:;:;oAllownble Storcge Time of Tr'nch(ﬂrs)| 72

drumt 0,
Volthzzlgelgggiw :79h Groundwater Toble¢Ft): 15,0
Dep Dist. from Trench beitom to Groundwater Table(Ft). 2.00
h -wn Trench Depth(Ft>: 13,00

Dexipn Input Parometers

InCPeas,

Contribut ing protf Depthtlny 1.00
- Depth of Trgncr:?flrt,gng‘7As;°‘Sq P 106374

Trench Area(Sq Fiy, 3289

BP#2 = |5 INZIMP. ac = 1o pppuis 0.74% OF SITE
+ AC = 10 POINIS x 0.26% OF Si1f
TOTAL POINTS

7.40 PDINTS
2.60 POINTS

¥ NOTE, gpp G
EOTECHNICAL REPORT py COMBINED TECHNDLOGIES, INC. DATED APRIL, 1992,
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WATERSHED
BMP ID NO
PLAN NO

TAX PARCEL 23-2)(01-71E)
PINNO
CONSTRUCTION DATE

2320100071E
11111993

PROJECT NAME
FACILITY LOCATION
CITY-STATE ‘
CURRENT OWNER  Norge Center, Inc.
OWNER ADDRESS 3900.Cokes Lane
OWNER ADDRESS 2
CITY-STATE-ZIP CODE Williamsburg, Va. 23188
OWNER PHONE S

MAINT AGREEMENT  Yes

EMERG ACTION PLAN No
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Norge Shopping Center
BMP # 2-7500 Richmond Road

MAINTENANCE PLAN

SITE AREA acre

LAND USE

oldBMP TYP
JCG BMP CODE

R

SVC DRAIN AREA acres

SERVICE AREA DESCRI

- IMPERV AREA acres
RECYV STREAM
EXT DET-WQ-CTRL
WTR QUAL VOL acre-ft

CHAN PROT CTRL
CHAN PROT VOL acre-ft

SWIFLOOD CONTROL
GEOTECH REPORT

o RCPRicer

IZE inches

EMERG SPILLWAY
DESIGN HW ELEV
PERM POOL ELEV
2-YR QuirELow;c%s
10-YR OUTFLOW cfs
REC DRAWING
Frontage Road & Outparcels el
2.44 CONSTR CERTI
armoyuth Creek
LAST INSP DATE
INTERNAL RATING
MISC/COMMENTS

36

kCP Barre|

Infil trench w/ DI-7 box: Parcel 1. at Rich
Rd. F=3.5 in‘hr. Also see YR 011. :
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Ar2BA
= N
il o7
s 2.37
> B,
A% ? 2.4
P 2,17
JVAYS 2177
EViny 2, Z|
= 3,38

.75
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